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WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAH YEAR 1936  B{21/96

40 CFR Part 61 - Subpart H - The Ndﬁana}!- Emission Stemdards for Emissions of Radionuclides
Other than Radon From Department of _Energ}r Facilities

This Weldon Spring Site Environmental Report for Calendar Year 1995 fulfills the requirement
for an anmual report as speclfiad in 40 CFR. 61.94, This statement applies only to the Nationdl .
Emission Standards for Hazardous Air Pollutants (NESHAPS} portion of the site emumnmeﬂal '
report {Section 6}, This clanse states:

"Each report shall be signed and dated by a corporate officer or public official in c]mi-gc of the
facility and contain the following declaration immmediately above the signature line: °I certify .
under penalty of law that I have pﬁrsnnallj,r examined and am familiar with the infommation.
submitted herein and based on my inguiry of those individuals immediately responsible for
obtaining the information, I believe that the submitied iaformation is frue, accurate and
complete. [ am aware that there are significant penalties for submitting false mfnrmatmn
mcludmg the possibility of fine and m‘:pnsonment See, 18 U, S C. 1001."

tepheft, H. McCracken, Project Manager
Weldon Spring Site Remedial Action Project

DOEAORZISE-59L, Rev. A
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EXECUTIVE SUMMARY

This Weldon Spring Site Environmental Report for Calendar Year 1995 has been prepam
to provide informarion about the public safety and environmental protection programs conducted
by the Weldon Spring Site Remedial Action Project (WSSRAF). The Weldon Spring site is
located in southern 3t. Charles C{iunty, Missouri, approximately 48 km (30 mi) west of
St. Louis. The site consists of two main areas, the Weldon Spring Chemical Plant and raffinate
pits and the Weldon Spring Cuarry. The chemical plant, raffinate pits, and quarry are located
on Missouri State Route 94, southwest of U.S. Route 40/61.

The objectives of the Site Environmental Report are to present a summary of data from
the environmental monitoring program, to characterize trends and environmental conditions at
the site, and to confinn compliance with environmental and health protection standards and
requirements. The repori also presents the stamas of remedial activities and the resnlts of
monitoring these activities to assess their impacts on the public and environment.

This report includes monitoring data from rontine radiclogical and nonradiclogical
sampling activities, These data include estimates of dose to the public from the Weldon Spring
site, estimates of effluent releases, and trends in groundwater contaminant levels. Additionally,
appticable compliance requirements, quality assurance programs, and special studies condocted
in 1995 to support environmental protection programs are discussed. '

- Dose estimates presented in this report are based on hypothietical exposure scenarios for
public use of areas near the site. In addition, release estimates have been calculated on the basis
of 1995 National Pollutant Discharge Elimination System (NPFDES} and air monitoring data.
Effluent discharges from the site under routine NPDES and National Bmission Standards for
Hazardous Air Pollutants (NESHAPs) monitoring were below permiited levels.

MONITORING OVERVIEW

WSSRAP environmental management programs are designed to ensore that refeases from
the site are at levels demonsirably and consistently "as low as reasonably achievable" (ALARA).
The ALARA principle drives the work activities refated to site remediation and contaminant
cleanup programs under U.S. Environmental Protection Agency (EPA) enforcement of the
Comprehensive Environmental Response, Compensation and Liability Act {CERCLA).

mUsers joant oldoelmsntlaoer2 Sexeaceum 1
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Bffiuent and environmental mni]itﬂrjhg Programs provide eatly detection of contaminants,
assessment of potential impacts to the environment, and data needed to implement the ALARA
strategy. Routine monitoring also demonstrates compliance with applicable State and Federal
permits amd regulations, '

REGULATORY COMPLIANCE

The Weldon Spring site is listed on the National Priorities List (NPL) and is govemned
by the CERCLA. TUnder the CERCLA, the WSSRAP is. subject to meeting or exceeding
applicable or relevant and appropriate requirements of Federal, State, and local laws, Primary
regulations inciude the Resource Conservation and Recovery Act (RCRA), Clean Warer Act
(CWA), Clean Air Act (CAA), Toxic Substances Control Act {TSCA), the National Historic
Preservation Act (NHPA) and, because the U.S. Department of Energy (DOE) is (he lead agency
for the site, the incorporation of the National Environmental Policy Act (NEPA) values into
CERCLA documents as outlined in the Secretarial Policy statement on NEPA. '

Notable compliance activities included the final work plan and the sampling plan for the
groundwater operable nnit, which were submitied to DOE-HQ during 1995,

The Missouri Departnent of Natural Resources-Division of Geology and Land Survey
(MDNR-DGLS) issued a Notice of Violation (NOV) to the Weldon Spring Site Remedial Action
Project {WSSRAP) in November 1995 for temporary mcuﬁtnring wells, which were left in the -
ground more than 30 days. Those wells have bean removed and the issue resolved. The site
submitted a proposed site treatment plan to the Missouri Department of Natural Resources
(MDNR} in March 1995. One huadred and fifty-two polychlorinated biphenyl (FCB) capacitors
were successfully decontaminated and shipped off sife to Rolling Environmental in Deer Park,
Texas on July 27, 1995. An NPDES permit violation occured when a quarterly sﬁmple, 3
analyzed for biochemical oxygen demand (BOD) from the sanitary wastewater treatment plant,
collected October 1%, 1995, exceeded its permit limit. The cause of the violation was found to
be cross contamination of the sample from contaminated sampling equipment.

MONITORING SUMMARY

Environmental monitoring data showed that dose estimates were below the U. §.
Department of Energy guideline of 160 mrem (1 mS&v) ammal totat effective dose equivalent for
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all exposure pathways. NESHAPS air monitoring results for radicactive air particulates showed
that dose estimates were all well below the NESHAPs standard of 10 mrem (0.1 mSv) per year,
The 1993 radicactive aithorne particulate release estimate was 4.3E-5 Ci (1.6E-6 Bq) and was
assumed fo be comprised (on an activity basis) chiefly of Th-230. ‘This corresponds to a mass
release of 0.014 kg. o '

Release estimates (which include storm water and water from the treatrment plants)
decreased from the 1994 release estimate of 0.071 Ci (2.6B-9 Bq) to 0.027-Ci (1.0E-9 Bq} in
1993, Eifluent releases were below permitted limits. Data from groundwater and surface water
monitoring indicated no measurable impact on drinking water sources from Weldon Spring site
contaminants.

Dose Egtimates

In 1995, the maximum total effective dose equivalent to a hypothetical individual who
frequented the Weldon Spring Training Area was 0.041 mrem (0.00041 m8v), This scenario
assumed an individual walking near the chemical plant peﬁmetcr 10 hours/year. The maximum
total effective dose equivalent to a hypothetical individual at the boundary of the quarry was
0.12 mrem (30,0012 mSv). This scenario assumed an individnal walking along the southeastern
perimeter of the quarry 5 hours/year. The total effective dose equivalent to the maximally
exposed individual at the vicinity property from consumption of fish tissue and inhalation of
radioactive air particulates was 0.0079 mrem (7.9E-5 mSv). This scenario -assumed an
individual fishing at the stough and eating 6.3 grams of fisk per day. This estimate is below the
U.S. Department of Energy (DOE) guideline of 100 mrem (1 mSv) annual total effective dose
equivalent for all exposure pathways. By comparison, the annnal total effective dose equivalent
in the United States due to naturally occurring sources of radioactivity is approximately
300 mrem (3 mSv).

The collective populaiion dose equivalent for populations assumed 0 frequent the Busch
Memorial Conservation Area was (0.043 permson-rem (0.00043 person-Sv). The Bausch
Conservation Area estimate was based on an affected population of 160,000 persons assumed

 to have potential for exposure through ingestion of fish, water, and sediments. -

mWEersjoa nnetdo cumentiaeer @S execaum 3
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During 1995, airborne releases from the Weldon Spring Chemical Plant (WSCF) area
included radioactive particulates as measured by low volume gross alpha samplers and Rn-222
gas and progeny. Airbome releases from the Weldon Spring Quarry included both radicactive
air particulates measured by Jow volume samplers and Ro-220 gas and progeny. Statistical
analysis of air particulate data indicates that the concentrations at one WSCP pertmeter
monitoring location, and three quarry- locations were greafer than those recorded at the
designated background location, Among the monitoring stations that exceeded background
* levels, none showed 1995 annual concentrations greater than the comparative 1994 annual
concentrations. ' ' '

The estimated off-site Rn-222 release was 15 Ci (5.6B-11 Bq) and the estimated off-site
Rn-220 release was 3.3 Ci (1.2E-11 Bg). Statistical analysis of integrated radon data indicates
that the concentrations at three stations at the raffinaté pits and one statfon at the quarry were
greater than background levels. Among the monitoring stations that were statistically greater
than background measurements, none indicated 1995 annual concentrations greater than the
comparative 1994 annual concentrations. '

The results of NESHAPs monitoring for radioactive particulates indicated that all doses
to the public at critical receptor locations were less than 1.0 mrem (0.01 mSy) per year. This
dose is befow the NESHAPs siandard of 10 mrem (0.1 mSv) per year. Critical receptor
locations upon which this doss was estimated included the Missouri Highway Maintenance
Facility, Francis Howell High School, the WSSRAP administration building, the nearest quarry
residence, and the Department of the Army Weldon Spring Trzining Area (Figures 3-1 through
5-3). Statistical analysis of NESHAPs monitoring resulés indicated that ali stations were
indistinguishable from background. :

During periods of asbestos abatement work, airborme ashestos was monitored as a part
of the nonradiological air monitoring program, Results indicated 303 of the 339 samples were
above the detection limits. However, of those samples that measuzed above detection Limits, low
concentrations indicated that asbestos fibers were effectively contained during abatement

operations.

malugersijoanneidocumantiassr2Siexecoum 4
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In 1995, surface water runoff at the Weldon Spring Chemical Plant transported uranium
from the site through six major discharge routes identified in Section 7 of this report.
Radionuclide release estimates were calculated on the basis of the activity of uranium. - The
estimate of uranium released to water was 0.013 Ci (48.13E7 Bq) (19.1 kg) for U-234, 0.061 Ci
(2.25E7 Bqg) (0.9 kg) for U-235, and 0.013 Ci (47.65E7 Bq) (18.9 kg) for U-238.

Annual average uranium concentrations decreased at storm water Outfalls NP-0002,
NP-0003 and NP-0005. Decreases at all three outfalls are attributed to precipitation patterns that
had widely spread light rains and few heavy rains. The decrease at Outfall NP-0003 may also
be partially attributable to management of Ash Pond and the instaflation of 4 sedimentation basin
upstream of NP-0003. The averape concentration decreased very slightly at the sile water
treatment plant and is attributable to normal plant operational variations.

The amnual average concentration increased at storm water Qutfall NP-0H10. The
increase is attributable to the clearing of the North Dump area for the construction material '
staging area (CMSA). The annual average also increased slightly at the quarry water treatment
plant. This slight increase is atiributable to normal plant operational variations.

~ The Missouri River was monitored during 1995 in support of site and quarry waler
treatment plant operations. Sediment samples were taken from the river both up and
downstream of the treatment plant discharges and analyzed for wranium, The éample_ resulis
indicate that the treatment plant discharges have caused no increase in vranium concentrations
in river sediment,

Surface Water

Surface water monitoring in 1995 indicated that contaminant concentrations were within
historic ranges.

Groundwater

The groundwater monitoring program included extensive monitoring for madiological and
chemical compounds. Radiological results for the St. Charles County well field remained within

mizugargijoan neld courmantiaserd Siaxecaurm 5
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. background fevels. No detectable concentrations of fhe six nitroaromatic compounds of concern
were found in groundwater monitoring wells south of the Femme Osage Slough, including the
well field, which is near the quarry.

Environmenta! groundwater monitoring indicates that contamination is still present in the

bedrock of the quarry 1im and in the alluvial materials and bedrock north of the Femme Osage
.Slough. Some saniple locations nearest the quarey show decreases in nitroaromatic compounds. "

and radiological parameters. This is likely due to source (quarry bulk waste) removal.

The St. Charles County well field was inundated by the Missouri River from May to
September; therefore, several monitoring wells were not sampled during the second quarter of
1995, No contaminant impact on the well field was detected in post-flood well field
groundwater samples. |

At the chemical plant, wranium, suolfate, nitrate, and nitroaromatic compounds in
groundwater and springs remained near historic ranges. High concentrations of uraniom .
typicatly occor in groundwater wells near Raffinate Pit 4 and at the southeast cerner of the
chemical plant. Contaminant fransport continued to be. primarily confined to the upper
weathered zone of the bedrock aquifer af the plant, howevér, contaminant concenirations in at
least one unweathered zone location south and west of the raffinate pits continued to increase
during 1995.

Biplogi

The results of biclogical monitoring of fish from Busch Lake 36 showed uranium
concentrations ranging from 0.002 pCi/g to 0.032 pCi/g (7.4 x 107 Bg/g to 0.0012 By/g) in
edible portions. The calculated dose from ingestion of fish was found to be less than 1 mrem/yr
(0,01 mSv/yr) and, therefore, does not pose a threat to human health, '

Summarization of a 3-year aquatic study was completed during 1995 and average data
are presented. It was concluded that aguatic invertebrate communities in areas that have been
impacted by drainage from the site have not been adversely affected by contamination and that
the dose to native aquatic organisms is below the protective guideline (<1 rad/day) as
established in DOE Order 5400.5,

mausaersijoanneidooumantiager3blaxecsum ﬁ
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ABSTRACT

This Site Environmental Report for Calendar Year 1995 describes the environmental
‘moniforing programs at the Weldon Spring Site Remedial Action Project (WSSRAP). - The -~
objectives of these programs are to assess actual or putenm] expostire to contaminant eﬁluﬂnis '
from the project area by prﬂwdmg public use scenarios and dose ‘estimates, o dernonstrate
" compliance with Federal and State permitted levels and regulations; and to summarize trends
and/or changes in contaminant concentrations identified through environmental monitoring,

In 1995, the maximum. effective dose equivalent to a hypothetical individual who
frequentzd the Weldon Spring Trining Area was 0.041 mrem (0.00041 mSv}). - The maximum
. effective dose equivalent to a hypothetical individual at the boundary of the Weldon Spring
Quarry was 0.12 mrem 0.0012 m8v). The maximum effective dose equivalent to a hypothetical
individual who frequents the Weldon Spring Vicinity Properties was 0.0079 ‘mrem

(0.000079 mSv). These estimates are below the U.5. Department of Energy requirement of -

100 mrem (1 mSv} annual total effective dose equivalent for all exposure pathways.

The collective population dose equivalent for the population assumed to frequent the
Busch Memorial Conservation Area (160,000 individnals) was (.043 person-rem
(0.00043 person-Sv). Results from radiological air monitoring for the National Emission -
Standards for Hazardous Air Pollutants (NESHAPs) program indicated that all estimated total
effective dose equivalents were lesy than 1 mrem (0.01 mSv), which is below the
11.5. Environmental Protection Agency (EPA) standard of 10 mrem per year.

Comprehensive monitoring indicated that emissions of radiological compounds in airbome
and surface water discharges from the Weldon Spring site consisted primarily of radon gas and -
. natural uranium and were estimated to be 18.3 Ci (6.8E11 Bq) and 0.027 Ci (1.0B9 Bg),
tespectively, for a total of 39,000 g (39 kg). There was no measurable impact to any drinking
waler sDlIcE. ' '

Various State and Federal permit levels are monitored under these National Pollutant
Discharge Elimination System (NPDES) permits. Permit levels were maintained diring 1995
except for four occasions when the administration building sewage treatment plant exceeded the
permitted limits for biochemical oxygen demand (BOD) and total suspended solids (TSS) during
February and one occasion in October when fecal coliform limits were exceeded.

DOB/OR21 48-302, Rev, O it
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WELDBON SPRING SITE ENVIRDNMENTAL REFORT FOR CALENDAR YEAR 1226 . T ﬁfﬂﬁﬂﬁ -

1 INTRODUCTION

The Weldon Spring Site Remedial Action Project: (WSSRAP) is partof ‘the .
U.$. Department of Energy (DOE) Eovironmental Restoration ngﬁm, one of the;.mén’adial
action programs under the direction of the DOE Office of Environmental Managm “Fhis
Site Environmental Report for Calendar Year 1995 summarizes the environmental monitoring
resulis obtained in 1995 and presents the status of Federal and State compliance activitigs. -

DOR tequirements for envifonmental monitoring and protection of the public; the
mandate for this docurient, are designated in DOE Order 5400.1, General Environmental
Protection Program, DOE Osder 5400.5, Radiation Protection, and the implementation, guide
for DOE Order 5400.5: Environmental Regulatory Guide for Rﬂtﬁalagtcai Effluens Mmumrfng

 and Environmental Surveiliance (Ref. l) .

In 1995, environmental monitoring activitics were conducted to support remediat action
under the Comprehensive Environmental Response, Compensation and Liabiliry Act (CERCLA),
the Clean Air Act (CAA), the Narional Environmental Policy Act (NEFA), the Clean Water Act
(CWA}, and other applicable regulatory requirements. The monitoring program at the WSSRAP
has been designed to protect the public and to evalyate the-effects on the environment, 1f any,
from remediation activities.

The pufpnsas of the Site Envirormensal Report for Calendar Year 1995 include:

* Providing general information on the WSSRAP and the current status of remedial |
activities,

* Presenting summary data and interpretations for the 1995 environmental monitoring
program.

¢ Providing information regarding ongoing remedial actions.

* Reporting compliance with Federal, State, and local equirements and DOR °
standards. |
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+ Providing dose estimates for radiological compounds as appropriate for the WSSRAP.

»  Summarizing trénds and/or changes in contaminant concentrations to support remedial
actions, ensure public safety, and maintain surveillance' monitoting requirements.

1.1 Site Description

The Weldon Spring site is located in southern St. Charles County, Missonti
approximately 48 km (30 mi) west of $¢, Lonis (Figure 1-1). The site consists of two main
areas, the Weldon Spring Chemical Plant and raffinate pits and the Weldon Spring Quarry, both

located along Missouri State Route 94. Access to both the site and quarry is restricted by locked
chain link fences with on-site s.ecuﬂty

The Weldon Spring Chemical Plant is a 67.2 ha (166 acres) area which operated as the
Weldon Spring Uranium Feed Materials Plant (WSUFMF) until 1966, Buildings were-
contaminated with asbestos, hazardous chemical substancey, uranmium, and thoriom. (Building .
dismantlement was completad in 1994.) Radiological and chemical (polychlorinated biphenﬂs
fPCEBs], nitroaromatic compounds, metals and inorganic ions) contaminants can also be foond -
in the soil in several areas around the site. ‘The raffinate pits are located on the chemical plant
site and include four settling basins that cover approximately 10.5 ha (26 acres) (Figure 1-2).

These pits are radiologically contaminated with uranium and thorium residues and chemical -

contaminants including nitrate, fluoride, PCBs, and various heavy metals,

The Weldon Sprng Quarry is a former 3.6 ba (9 acres) limestone guarry located south-
southwest of the chemical plant area (Figure 1-3). The quarry is cssentially a closed basix;
surface water within the rim flows to the quarry floor and into a sump. The amount of water
in the semp varies in response to quarry water treatment plant operations and precipitation. The
quarry bulk waste removal operation was completed in 1995, The bulk waste contained
radiulogmai and chemical contaminants including uraniom, radium, thorium, metals, nitrates,
PCBs, semivolatile organic compounds, mtmammancs and asbestos.

DOE/QR/21548-592, Rev, 0 2
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1.2  Site History

From 1941 to 1945, the ¥1.S. Department of the Army produced trinitrotoluene (TNT)
and dinitrotoluene (DINT) at the Weldon Spring Ordnance Works, which covered 6,974 ha
{17,233 acres) of land that now includes the Weldon Spring site. By 1949, all but about 809 ha_
(2,000 acres) had been transferred to_the State of Missouri (August A, Busch Memorial
Conservation Area) and to the University of Missouri (agricultural fand). Except for several
small parcels transferred to 5t, Charjes Cnunty, the remaining property became the Amw
training area.

Through a Memorandum of Understanding between the Secretary of the Army and the
General Manager of the Atomic Energy Commission (AEC), 83 ha (205 acres) of the former
ordnance works property ‘was transferred in May- 1955 o the ABC for construction of the
WSUFMP, now referred to as the Weldon Spring Chemical Plant. Considerable explosives
decontamination was petformed by the Atlas Powder Company and the Asmy prior to 'WSUFMP
construction.  Prom 1938 until 1966, the WSUFMP cnnveﬂed pmcessed uranjum ore -
concentrates to pure vranium trioxide, intermediate compounds, and uranivm metal. A small
* amount of thorium was also pmcassed ‘Wastes generated durmg these operations were stomd -

in the four raffinate pits. '

In 1958, the ARC acquired tithe to the Weldon Spring Quarry from the Army.- The Army
had used it since 1942 for burning wastes from the manufacture of TNT and DNT and disposal
of TNT-contaminated rubble during the operation of the ordnance works. Prior to 1942, the
. quarry was mined for limestone aggregate used in the construction of the ordnance works, The
AEC used the quarry from 1963 to 1969 as a disposal arca for uranium residues and a small
amount of thotium residue. Material -disposed of in the quarry during this time consisted of
building rubble and soils from the demolition of a uraeium ore processing facility in 5t. Louis.
These materials were contaminated with uranium and radium, Other radioactive materials in the
quarry include drummed wastes, uncontained wastes, and contaminated process equipment.

The WSUFMP was shut down in 1966, and in 1967 the AEC returned the facility to the
Axmy for use as a defoliant production plant o be known as the Weldon Spring Chemical Plant.
' The Army started removing equipment and decontaminating several buildings in 1968.
" However, the defoliant project was canceled in 1969 before any process equipment was installed.

© DOBOR134E-392, Rev, 6




WELDON SPRING SITE ENVIR BHMEHTAL REPCRT FOR CALENDAR YEAR 1995 B2/

The Army retained responsibility for the land and facilities of the chemical plant, but the Zﬂﬁ ‘ha
(51 acre) tract encompassing the Weldon Spring raffinate pits was transferred back tothe AEC.

The Weldon Spring site was placed in caretaker status from 1981 through 1985, when
custody was transferred from the Army to the Department of Energy, In 1985, the DOE
proposed designating control and decontamination of the chemical plant, raffinate pits, and
quarry as a major project. A Project Management Contractor (PMC) for the Weldon Spring Site
Remedial Action Project was selected in February 1986. In Juiy 1986, a DOE project office
was ‘established on site, and the PMC, MK-Ferguson and Jacobs Engineering Group, Ine.,
assumed control of the site on October 1, 1986, The quarry was placed on the Environmental
Protection Agency’s National Priorities List (NPL) in July 1987. The DOE redesignated the site
as a Major System Acquisition in May 1988, The chemical plant and raffinate pits were added
to the NPL in March 1989.

. A more detailed presentation of the production, ownership, and waste history of the
Weldon Spring site is available in the Remedial Ivestigation for Ouarry Bulk Wastes Ref. 2)
and the Remedial Investigation for the Chemical Plant Area of the Weldon Spring Site (Ref. 3).

1.3 Geology and Hydrogeology

The Weldon Spring site is situated near the boundary between the Central Lowland and
the Ozark Plateau physiographic provinces. This boundary nearly coincides with the southern
edge of Pleistocene glaciation that covered the northem half of Missouri over 10,000 years ago
(Ref. 4).

The uppermost bedrock umits undetlying the Weldon Spring Chemical Plant are the -
Mississippian Burlington and Keokuk Limestone. Overlying the bedrock are unlithified units
consisting of fill, top soil, loess, glacial titl and limestone resicuum of thicknesses ranging from
a few feet to several tens of feet. '

There are three bedrock aquifers underlying St. Charles County. The shallow aquifer
consists of Mississippian Limestones and the middle aquifer consists of the Dt_duvician
Kimmswick Limestone. The deep aquifer inclndes formations from the top of the Ordovician
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“St. Peter Sandstone to -the base of the Cambrian Potosi Dolomite.  Alluvial agquifers of
Quatemery age are present near the Missouri and Mississippi Rivers. '

The Weldon Spring Quarty is located in low Iimestone hills near the western bank ‘of the -
Missouii River. The mid-Ordovician bedrock of the quarry area is in descending order, the
Kimmswick Limestone, Decorah Formation, and Plittin Limestone. These formations are
predominantly limestone and dolomite. Near the quarry, the carbonate rocks dip (o the northeast.
at a gradient of 11 m/km to 15 m/kny (58 ft/mi to 79 fi/mi) (Ref. 4). Massive quatery deposits
of Missouri River alluvium cover the badrock to the south and east of the quarry, -

1.4  Surface Water Sjrstem and Use -

" The chemical plant and raffinate pits area is located-on the Missouri-Mississippi River
surface diainage divide (Figure 1-4). There were seven surface water bodies at the chemical
plant area: four raffinate pits, Ash Pond, Frog Pond, and the MSA Pond. Ash Pond was
drained and capped in late 1994 and the Frog Pond embankment was bieached in 1995 and is
nearly empty. Blevations on the site range from approximately. 185.4 m (608 fi) above mean
sea level (msl) near the northern edge of the site to 205 m (673 ft) above msl near the southern
edge. The topography of the site is gently undulating in the ypland areas, typical of the Central
Lowlands physiographic prmrince.' South of the site, the tepography. changes to the narrow
ridges and valleys and short, steep streams common to the Ozark Platean physiographic province
(Ref, 3). '

No natoral drainage channels traverse the site, alﬂtcmgh remnants of a channel through
the Ash Pond area are present. Drainage from the southeastern- portion of the site generally
flows southward in a tributary referred to as the Southeast Drainage (5300 Drainageway), that
flows to the Missouri River. ' '

In the surrounding arcas, man-made lakes in the August A. Busch Mgemorial
. Conservation Area are nsed for public fishing and boating. No swimming is allowed in the
conservation area, although some may occur. No surface water is used for irrigation or as a
public drinking water supply. The northern and westsrn portions of the site, including Frog
Pond and Ash Pond areas, drain to tributaries for Busch Lakes and Schote Creek, which in turn
* enter Dardenne Creek, which ultimately drains to the Mississippi River.
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During 1995, two sedimentation basing were constructed to minimize the discharge of
sediment from the site as remediation efforts intensify. One basin is downstream of Ash Pond
and collects Ash Pond runoff water as-well ay all waters that discharge at Qutfall NP-0003. The
second basin collects water from the northeast section of the site and discharges w Outfall
NP-0002. These drainages, Burgermeisier Spring, and Lakes 34, 35, and 36 are contaminated
as a result of previous plant operations. :

The Weldon Spring Quarry is situated on a bluff of the Missouri River valley about.
.6 km (1 mi) northwest of the Misgouri River at approximately River Mile 49 (Figure 1-3).

‘No direct surface water runoff enters or exits the quarry due to the topography of the area;. A

(.07 ha (0.2 acre) pond within the quarry proper acts as a sump that accumulates both direct
rainfall within the quarry and the groundwater. Past dewatering activities in the gquarry
suggested that the sump interacts directly with the local groundwater. Bulk waste remaval,
which included removal of some sediment from the sump area, was completed at the quarry
dutring 1995, The surface area of the sump remains at 0.07 ha (0.2 acres). The quarry pond
is not used for any operational or piiblic water supply and is maintained by the DOR-within an

~ access controlled and restricted area; -

The Femme Osage Slough, located approximately 213 m (700 ft) south of the quarry is
a 2.4 km (1.5 mi) section of the original Femme Osage Creek and Liftle Femme Osage Creek.
The University of Missouri dammed portions of the creeks between 1960 and 1963 duting
construction of & levee system around the University's experimental farms (Ref. 5), The slough
receives contarninated gmundwa_xei' migrating from the quarry, causing increased uranpun
concentrations in the slough. The slough is used for recreational fishing.

1.5 Ecology

The Weldon Spring site is surrounded primarily by Staté Coonservation Areas that include
the 2,828 ha (6,988 acres) Busch Conservation Arxea to the north, thé'Z,Q‘}"? ha {7,356 acres)
Weldon Spring Conservation Area to the east and south, and the Howell Island Conservation
Area, an island in the Missouri River which covers 1,031 ha (2,548 acres) (Figure 1-4y. The
wildlife areas are managed for multiple uses, including timber, fish and wildlife habitat, and
recreation, Fishing comprises a relatively large portion of the recreaticnal use. Seventeen
percent of the ared is open ficlds that are leased to sharecroppers far agricultural production,
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In these areas, & percentage of the crop.is left for wildlifs use. The main agricultural products
are corn, soybeans, milo, winter wheat, and legumes (Ref, 6). The Busch and Weldon Spring
Conservation Areas are open year—muﬂd and the mumber of annual v151ts to bm;h areas totals
about 1,200,000 (Appendix A). :

Much of the chemical plant ared congists of maintained grasslands and old fields (65.5 ha ™

[162 acres]) that are periodically mowed. Grasses and forbs are found in-this habitat including
big bluestem, timothy, red tip grass, foxtail, fescue, thistle, and goldenrod. The northwest
portion of the chemical plant area (22 ha [54 acres]) is relatively natural and contains forest
habitat typically found in the uplind areas of eastern Missouri. - .

The quazry is surrounded by the Weldon Spring Conservation Axrea, which Consists
primarily of forest with some old field habitat. Prior to bulk waste removal, the quarrjr fleor
consisted of old-field habitat containing & variety of grasses, herbs, and scattered wooded areas.
Since bulk waste removal began this habitat has been disturbed. The rim and upper portions of

the quarry still congist primarily of slope and uplam:l forest:including munnwoud sycamore, and: .

oak (Ref. 5).

1.6  Climate

The climate in the Weldon Spring area i3 continental with warm to hot surumers and

moderately cold winters. Alternating warm/cold, wet/dry air masses converging and passing
through the area cause frequent changes in the weather, Although winters are genemﬂy cold and

summers hot, prolonged perdods of very cold or very warm to hot weather are uomsual.

Oeccasional mild periods with temperatures above freezing occur lmost every winter and ¢ool
weather intermipts periods of heat and humidity in the summer (Ref, 7). '

Long-term meteorotogical records {since 1870) for the St. Louis area were examined to .
obtain information relevant to the Weldon Spring site. The average annual temperature is

12.8° C (35.1° F). The average daily maximum and minimum temperatures are 19° C
(66.2° F) and 6.5° C (43.8° F), respectively, Maximum temperatures above 32.2° C (90° F)
occur 35-40 days per year, Minimum daily temperatures below 0° C (32° F) occur about
111 days of the year. Temperatures below -18° C (0° F) aré infrequent, occurring only 2-3
‘days per year. Mean annual precipitation in the area is approximatety 94.0 cm (37.0 in.)..
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Wing data recorded at St. Louis for the period 1941 to 1970 indicate that prevailing
winds are from the south during summer and fall, and from the northwest and west-northwest
during winter and early spring, Theave:rage annual wind speed is about 4.3 m/s (9.5 mph) from
the sowth.

The meteorological station located at the chemical plant provides data to support site -

environmental monitoring programs. The station provides data on wind speed, wind direction,
ambient air temperatire, relative hnmidity, solar radiation, baromettic pressure, and precipitation
- accumulation. Data from this station are used to asséss meteorolegical conditions and .air
transport and diffusion characteristics, which help determine possible impacts of -airborme
releases. In addition, precipitation deta are used to correlate water level fluctnations and
contaminant concentrations in surface water and groundwater wells,

‘On-site meteorologicat data r&overjr exceeded 99% in 1995, The guality of all data was

assured by a qualified off-site metearologist. Averages and totals are presented in Table I-1...

" An annual wind rose is presented as. Figure 1-5.
1.7 Land Use and Pemography

The population of St. Charles County in 1990 was 212,907, 20% of the population lives
in the city of St. Charles, approximately 22.4 kmn (14 mi} northeast of the Weldon Spring site,
The population in St, Charles increased by 48% from 1980 to 1993, The two CmMuNities
closest (o the site are Weldon Spring and Weldon Spring Heights, about 3.2 km (2 mi} to the
northeast. The combined population of these two communities in 1990 was 1,131 (see
Appendik A). No private residences exist between Weldon Spnng Heights and the site.” Urban
areas occupy about 6% of county land, and nonurban areas occupy 90%; the rt:ma_mmg 4% is
dedicated to transportation and water uses.

' Francis Howell High School and the Missouri Highway and Transportation Department

are both within 1 km (0.6 mi) of the site (Figure 1-4). Francis Howell High School is about
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TABLE 1-1 Monthly Mateorologicat Monitaring Results for 1995
) AVERAGE AVERAGE
AVERAGE . BAROMETRIC WIND PREDOMINANT
_ TOTAL TEMP PRESSURE SPEED WIND -
MONTH PRECIP (IN.) | (DEGREES C) (MILLIBARS) {M/SEC) DIRECTION -

January 1.27 -0.8 292 3.08 M
February 1.76 N 294 3.3b MW
March 3.584 ga 284 3.26 . WNW
April 3.54 12.8 988 3.35 SSW
May 10.14 168 | 989 2.59 SE
Juns 1.97 22.8 290 2.06 S5W
July 3.06 25.8 294 2.28 S5W
August 6.00 287 991 1.79 SSW
Septamber 1.34 18.1 094 - 2.28 5 .
October 2.80 14.8 590 3.31 SSW
MNovember 0.88 ~ h2 a3 3.71 5
Decamber 2.66 0.5 996 2.99 NW
Annual 39.28 127 992 2.83 SSW (11.7%)
Averagae/ ’
Total

1'km (0.6 mi) northeast of the site along Missouri State Route 94.  The school employs
approximately 200 faculty and staff, and about 2,427 saxdents attend school there (Appendix A).
Students and staff generally spend about 7 hours to 8 hours per day at the school. The buildings
are also used for other activities, such as athletic events and school mestings, The Missouri
Highway and Transportation Department, located adjacent to the north side of the Ghé-mical_'
plant, employs nine fuil-time employees (Appendix A). About 300 ha (741 acres) of land east
and seutheast of the high school is owned by the University of Missouri. The northern third of
this land is being developed into a high-technology research park. The conservation areas,
operated by the Missouri Department of Conservation, employ 16 full-time employses

supplemented by 10 to 20 workers durmg the summer months (Appendu; A). '

DOEDR ] 548-592, Rev, 0 ' 13




Wind Direction and Speed Distribution

o wevees e S ._ _
oniem e o | 1995 ANNUAL WIND ROSE. FOR
wnnépsensmémpm g THE WELDON SPRING SITE
e . ,. - -
'gﬁa[EECTrc-N f.ﬂTNDD ?;E%Llo?vffwés FLH{EM | FIGURE 1-5 |
| g "BoE/OR/21548-892) """ " A/PHO04/0198
[ oreamarea CMMNR ems ™" 1/23/96




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1985 B2413G

-2 ENVIRONMENTAL PROTECTION/RESTORATION PROGRAM OVERVIEW

2.1  Project Purpose

The U.S. Department of Energ:-,r {DOE) i3 responsible fur the remedial action activities
at the Weldon Spring site. The program is known as the Weldon Spring Site Remedial Action
Project (W3SRAP). The major goals of the WSSRAP are to eliminate potential hazards to the
public and the environment posed by the waste materials on the Weldon Spring site and, to the
extent possible, make surplus real property available for other uses,

Remedial actions are subject to 1.8, Environmental Protection Agency (EPA) oversight
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
of 1980, as amended by the Superfimd Amendments and Reauthorization Act (SARA) of 1986,
Remedial actions at the site are subject to CERCLA requirements because the site is listed on
the EPA National Environmental Priorities List (NPL). Section 3 of this document further
discusses applicable Federal, State, and local compliance requirements and the corrent status of
compliance activities at the Weldon Spring site and incorporating National Environmental Policy
Act (NEPA) values into CERCLA documents as outlined in the secretarial policy statement.on
NEPA. :

2.2 Praject Management

In order to manage the WSSRAFP under the CERCLA, the proposed strategy for remedial
activities at the Weldon Spring site is organized into the following four separate operable units:
Weldon Spring Quarry Bulk Waste, Weldon Spring Chemical Plant, Groundwater, and Quarry
Residuals, The Weldon Spring Quarry Bulk Waste Operable Unit inchudes all wastes deposited
in the quarry and their removal. The Weldon Spring Chemical Plant Operable Unit inchndes the
buildings, soils, raffinate pits, quarry bulk wastes that have been relocated to the temporary
storage atea (TSA), and surface waters within the chemical plant boundary and vicinity
properties. The Groundwater Operable Unit includes the groundwater at the chemical plant and
vicinity areas. The Quarry Residuals Operable Unit imlui:_]}es the quarry proper (post bulk waste
removal}, surrpunding areas, surface waters, and groundwaters. '
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2.3 Envirommental Monitoring Program Overview

The overall goal of the WSSRAF is different from that of most operating and production
facilities for which DOE Order 5400.1, General Environmental Protection Program, was
-dc\r'elaﬁed. At the WSSRAP, environmental monitering is conducted as required. by DOE
Order 5400.1 to measurs and monitor effluents and io provide surveillance of effects on the
environment and public health, .In addition to these objectives, environmental monitoring
activities support remedial activities urider the CERCLA. This requires a careful integration of
WSSRAP activities to implement all the environmental and public health requirements of the
CERCLA, DOE orders, and other relevant Federal and State regulations.

The WSSRAP also complies with DOE Order 5400.1 reqnirements for preparation and
maintenance of an Environimental Protection Program Implementation Plan (EPPIP) {Ref. §) and
an Emvironmental Monitoring Plan (EMP) (Ref. 42), The EPPIP details the programs in place
at the WSSRAP to provide management direction, environmental protection goals and objectives,
the remedial status of the project, and the overall framework of the environmental protection
program at the WSSRAP. The EMP details the schedule and analyses for perﬁ::-rmmg effluent
monitoring and environmental surveillance activities.

The WSSRAP environmental protection prugram involves radiological and chemical
environmental monitoring and is ssparated into two distinct functions: effluent monitoring and
environmental surveillance. Effluent -monitoring assesses the quantities- of substances in
environment media at the facility boundary, in mntaminam; migration pathways, and in
pathways subject to compliance with applicable reguiations (¢.g., National Emission Standards
for Hazardous Air Pollutants {NESHAPs)) or permit levels and requirements (e.g., National
Pollutant Discharge Elimination .Sjr.s'rem [NPDES]). Environmental surveillance consists of
analyzing environmental conditions within or outside the facility boundary for the presence and -
concentrations of site contaminants, The purpose of this surveillance is to detect andior track
the migration of contaminants, Surveillance data are used to assess the presence and magnitudes
of radiological and chemical exposures and to assess the potenual effects to the general public
and the environment.

. The WSSRAP environmental monitoring program involves sampling varions media for
radiclogical constituents, primarily 17-234, UU-238, Ra-226, Ra-228, Th-230, and Th-232. These -
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-radionuclides are the pnmary ras:lmloglml contaminants ﬂf concern at the Weldon Spring site.
Radiological monitoring is conducted routinely. at penmeter locations and at off-site locations
near the chemical plantandqunnjrformrpamcuhtes ambient gamma tadiation, and radon.
Radiological monitoring is also conducted on NPDES discharges, streams, lakes, ponds,
groundwater and springs.

Chemical monitoring is priftarily conducted at the chemical plant and quarry areas, but
also includes monitoring at off-site locations to confirm that no releases have occurred. The
- nonradiological compounds -included in the routine 1995 monitoring program are ‘metals,
inorganic ions (nitmate and sulfate), apd nitroaromatic compounds. Other non-radiological
parameters monitored as past of the environmental monitoring program include asbestos at site
perimeter air monitoring locations and geochemical parameters such as calcium, manganese, and
. sodium at selected groundwater locations, - The geochemical data are used. in characterization. ..
and contaminant flow transport studies. ' '

2.4 Project Accomplishments in 1995

. Several activities were completed in 1995 undes the overall plan for remediation of the. |
site. All four operable units are currently active, and major accomplishments for all units are
detailed below.

2.4.1 Weldon Spring Chemical Plant Operable Unit

- A significant event for 1995 was the completion of the final building dismantlement work . + -

package. This was a major project milestone. Design work for foundations, wndergrouwnd
- gewers and utilities, and coptaminated soil removal has been completed; however, due to funding
Hmitations, removal operations are scheduled to begin in 1996.

2.4.1.1 Site Water Treatment Plant. Ongoing discharges of treated water into -
the Missouri River have consistently been below the effluent standands set forth in the conditions
of the chernical plant’s NPDES permit. During 1995, 124,905,000 liters (33 million gallons)
of contaminated water were treated and discharged. Construction of the site water treatment
~ plant Train 2 was completed in September 1995. Trmin 2 is designed to treat the nitrate
contaminated water in the raffinate pits,
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2.4.1.2 RCRA/TSCA Storage. The Resource Conservation and Recovery Act
(RCRA) and Toxic Substance Control Act (TSCAY) storage facility, Building 434, was upgraded
- in June 1995 to support waste storage and other operation needs. Other activities included repair -
of the roof on one of the flammable storage sheds, sampling of approximately 300 drums for
initial characterization for shipment to the DOE facility in Oak Ridge, Tennessee, compacting
approximately 400 drums of radiological trash/personal protective equipment (PPE), and
returning rumerous laboratory samples to the original comtainers to epsure these samples will
not remain on site after the waste has been treated,

2,4,1.3 Disposal Cell. Activities included completion of the chemical stabilization/
solidification {CSS) test pads, clarifying a free liquid waiver from the EPA and the Missourl
Department of Natural Resources (MDNR) for placement of the CS$ grout into the disposal celt’
..and developing an acceptance criteria for certain waste from the adjacent Weldon Spring
Ordnance Works, This CERCLA site is being cleaned up by the Department of the Army. The
Design Review Board is currently reviewing the 100% design for the disposal cell. A waste
acceptance criteria document was finalized and transmitted to the Department of the Army. This
document spﬁmfies wastecrﬂenathatmustbemﬂbythaﬂmymcrﬁrtndupo&eofﬂrdmﬂe .
" Work area wastes in the WSSRAP disposal cell,

2.4.1.4 CSS Pilot Facility, CS$ pilot testing was completed in 1995. Tests
relating to dredging, dewatering, and pumping of raffinate sludge; radon and' other gas
emissions; and CSS grout mixing and product performance were conducted. Also, test pads
were constructed to test grout from the CSS pilot facility for pumpability, set time versus
strength, radon and thoron flux, and trafficability. '

2.4.1.5 - South Dump/Ash Pond Capping. This area received additional soil cover
1o isolate existing contaminated areas from surface waterandtﬂpmpmﬂwareafortﬂmpumry
storage of building foundations debris and contaminated soil,

2.4,1.6 Mixed Waste. The WSSRAP began treatment of mixed wastes nnder the
Federal Facitity Compliance Agreement (FFCA) site treatment plan in February 1995, The plan
consists of eight treatability groups; (1) aqueous Liquids, (2) inorganic sludges/particulates,
(3) inorganic’ debris/metal/batteries, (4) comtaminated debris, (5) liquid mercury,
{6) reactives/oxidizers, (7) organic liquids, and {8) organic slidges. Full-scale treatment of each
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waste stream fpllbwshench testing ;::fthe:waswm‘aam. development of a detailed procedure
outlining the treatment, and a briefing with the Missouri Department of Natural Resources.
_representatives. The State is often briefed and a procedure implemented prior to bench testing.

The status df each group during 1995 is as follows:

Aqueéus liquids: . Treatment of this treatability group began in February 1995,
Approximately 3,785 liters (1000 gal) were treated through batch treatment in a precipitation
tank followed by further treatment through the site water tmatme.nt plant. F-:mr drums of ﬂns
group remain to be treated during early 1996.

Inurgamc sludges/particulates: Bench testing {}f three waste gmups wil ccmpleted in -
1995 and full-scalé treatment will hegm in 1996, '

Inorganic dehnsfmetaﬂbatteﬂﬁ Preliminary. conceptial desxgns for treatment of this
- treatahﬂlty gmup began in 1995, :

Contaminated debris:  Development of bench testing procedures began in 1995, Bench
testing will be completed and full-scale treatment will begin in 1996,

Liquid mercury: Bench testing and full-scale treatment of this. tmtxbﬂity group were
completed in March 1995.

- -Reactives/Oxidizers: Beoch testing of this entire treatability group, which congisted of -+
several types of wastes, was completed in 1995, Full-scale treatment will begin in 1996_, o

Organic liquids/studges: Composite sampling of approximately 300 drums was completed
in October [995 and analyzed at the laboratory operated by the Oak Ridge, Tennessee, DOE
mixed waste incinerators. These drums will be prepamd for slupment to the K—25 mcmammr '
in 1996,
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2.4.2 Weldon Spring Quarry Bulk Wastes ﬂperable Umt

2421  Quarry Water Treatment Plant. Duc to slow rocharge,to fhe quarry

pond, the quarry water treatment plant (QWTP) must be shut down peridically. During 1995,

the QWTP treated and discharged approximately 41,635,000 fiters (11 million gallons) of

treated water. All discharges from this plant were within the effluent standards set forth in the
conditions of the NPDES permit for the Weldon Spring Quarry.

A Missouri Depmtméut of Natural Resources (MIDNR) inspection was conducted at the
quarry water treatment plant on August 23. A follow-up letter was received by the MDNR
mdicating that the plant was in full compliance.

2422  BulkWastes Removal. On Septernber 27, 1995, bulk wasts removal from

the quarry was substantiaily completed in accordance with the Record of Decision (ROD) for

Management of the Bulk Wastes at the Weldon Spring Quarry (Ref, 57). Finat washdown of the’

~quarry continued after the removal of bulk waste and was completed in the month of December.
“To date, 88,312 m® 116,200 cu yd) of bulk waste have been removed from the quarry.

Activities at the TSA included off-loading waste and placement of eugmeemd mmllﬂd
waste piles. Fina) placement of waste materials was cumpieted in December.

Two nitroaromatic soil piles that were excavatedfmmthequarry and are currently stored .
at the TSA failed the toxicity characteristic leaching procedure (TCLP) level of 130 pg/l for _
- 2,4-DNT and are considered Resource Conservation Recovery Act (RCRA) characteristic wastes -

with the waste code D030. One pile contains approximately 3,822 m® (5,000 cu yd). The
second stockpile containg approximately 13,227 m (17,300 cu yd). '

The analyses of the two sitroaromatic soil stockpiles are based on June 1995 boring
sarples from the smaller stockpile. and grab samples of soil as it was excavated in the quarry

and placed on the larger stockpile (one grab sample per 382 m® [S00 cu yd]). The two sets of -

analyses show the average 2,4-DNT TCLP result for the smafler and larger stockpiles are
1,144 wgfl and 1,191 pgfl, respectively.
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A field demonstration began in Late 1995 1o establish a treatment method for these waste
piles. The field test will continue during 1996,
. o
2.4.3 Weldon Spring Quarry Residuals Operable Unit -

Characterization sampling for quarry residuals continued in 1995. Two addends to the
Quarry Residuals Sampling Plan (Ref, 11) were issued to cover soil sampling and radiological
scantting within the quarry proper, and water sampling of the resurgent quarry pond. -With 2
few exceptions, soil sampling and scanning within the quarry proper has been completed. The
quarry recharge study, which is assessing the quality and equilibrium water level of the quarry
pund began in late 19935 and will continue into 19%6.

Flooding, access agreement deiays, andconfhots with remediation activities in VP-9 have
delayed some soil sampling activities, installation of some monitoring wells and piezometers,
" and the last phase of the in situ groundwater stady. Monitoring well installation was completed -
at the end of 1995. The other activities will be complated in the second quarter of 1996.

Al characterization sampling for the-Remedial Investigation and Baseline Risk Assessmeni
is scheduled to be completed by Angust 1996. The first draft of the RI will be issued on -
September 30, 1996. ' ' o

2.4.4 Groundwater Operable Unit

- The final work plan (Ref. 66) and sampling plan (Ref. 67) for the groundwater operable .
unit were submitted to DOE-HQ during 1995. The WSSRAP and the U.S. Department of the
Army worked together to jointly address the groundwater issues for the Weldon Spring chemical
plant and the Weldon Spring Ordnance Works in these joint documents. The remedial

_investigation was conducted in 1995 and included a joint sampling effort by the DOE and the
U.S. Army Corps of Engineers of all welis in the chemical plant and ordnance works areas. As
part of the remeidal investigation seven new monitoring wells were instalied and sampled, three -
angle borings were drilled, 15 springs were sampled, and ecological monitoring was conducted.
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3.5 Incident Reporting - Environmental Occurrences in 1995

“In accordance with DOF Order 5400.1, Chapter IL, 2.(b), field organizatios are roquired
to prepare annual summary reports on environimental m:urrenoe activities and 4o repun this
information in the annual site ermranmental report,

In 1995, five off-normal occurrences and one unusual occurrence of an environmental
nature were reported under DOR Order, Occwrrence Reporting and FProcessing of Operations
Information. Table 2-1 lists these environmental occurrences for 1995 and the following
paragraphs provide short descriptions.

TABLE 2;1 Environmental Occurrences CY1995'" .

OCCURRENCE OCCURRENCE :

_ REPORT NUMBER DATE _ SUBJECT OF OGCURRENCE
1935-0002(a} 01/18/85 "I Notification of plannad remedial action activities
o within the Weldon Spring- Quarny boundaries.
1955-00071a) 04728795 Approximataly 75.7 liters {20 gal) of hydraulic fluid

. leaked from CAT 245 excavator during digging
operation at the inner quarty.
1295-001 2(b) 08/12/95 Transite pipe was hroken during sail removal
: | activites.
1985-0024(a) 11/08/95 . Notice of Vielation on abandonment of in situ walls,
3985-0025{a) 11/09/95 Notice of non-complianca of the wastewater '
traatment plant efiluent limit.
1995-0026(al 1240198 (B0.61 titers] 55 gallon drum releaged partial -
" | contents insida Flammable Shed 3.
{a} Off-normal oEcurrence,
{ol Unusual occurrence.

ic) Soa Section 3.2.2.1 for details.

Occurrence 1995-0002 involved WSSRAP requesting various State and Federal Agencies
to review and provide comments on the applicability of the CERCI.A Section 103 reporting
requirements for planned remedial action ‘activities currently underway at the Weldon Spring

-
s
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Quarry. CERCLA contains provisions mqumng notification to the govermment authorities
whenever a reportable quantity (RQ) of a hazardous substance is released. The Project’s
position had been that planned remedial actions conducted in accordance with.an approved
Record of Decision are not reportable. However, based on recent guidance provided by DOE
headgquarters and Oak Ridge Operations General Council in collaboration with EPA Headquarters
General Council, the Project has determined that planned activities entailing placement of bulk
waste within the Weldon Spring Quarry boundaries should be reported; therefore, the Nationat
Response Center (NRC) was notified by telephome in accordance with the provisions of
40 CFR 302.8, Comtinuous Releases. Section 103()(2) of CERCLA provides relief from the
immediate reporting requirements of CERCLA Section 103(a) for release of hazardous
substances that are continuous and stable in quantity and rate. A follow-up written notification
was submitted within. 30 days, as required by 40 CFR 302.8. -

Per discussions with EPABﬂgian-mpmmmﬁvﬁ, the Project Management Contractor

(PMC) received guidance on the definition of “immediate” release reporting. The EPA
- emphasized that release reperting should aot be délayed in order to determine hazardous
* chemical concentrations in the release. The PMC wﬂlmnnmzcthetunespﬂnqumnfymg
chemical concentrations in any future releases, '

Occurrence 1995-0007 involved a leak from a CAT 245 excavator in the inmer quarry.
Approximately 75.7 liters (20 gal) of hydraulic flaid leaked from the excavator. The fluid was
soaked up with absorbent booms and placed in a container.

~Qceurrence 1995-0012(b) is discussed in Section 3.2,2,1.

Qccurrence 1995-0024 involved a subcontractor to the PMC constructing monitoring
wells in accordance with Missouri State requiréments as “temporary welis' per
10 CSR 23-4.010(8). These wells were hot removed within the specified 30-day time frame as
required by the regulation, norwasavanamemqu&stedtuexmndthemnmmxy status of the
wells as provided in 10 CSR 23140, which resulted in- a violation, In addition, these wells
should have been reconstrucied or retrofitted and certified as monitoring wells according to
10 CSR-23-4.60. The Missouri Departmeant of Natural Resources-Division of Geology and Land
Survey (MDNR-DGLS) issued a Notice of Violation (NOV) to the Weldon Spring Remedial
Action Project (WSSRAF) in November 1995 for monitoring wells. The NOV was addressed
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by abandoning of the wells Which were the subject of the violation and was completed o
November 16, 1995, Represei;ta&ves from Engineering and ES&H conducted an assessment of
the entire groundwater monitoring program in December 1995, ~

Occurrence 1995-0025 involved a NPDES permit violation, . A quarterly sample for the
_wastewater treatment: plant was collected October 19, 1995. Verified results were received -
November 2, 1995: howsver, preliminary data were received October 25, 1995, Data revealed
that fecal coliform was out of compliance with the daily maximum lLimit (15,000 colonies per
100 m! - maximum Hmit 1,000 colonies per 100 ml). The incident was attibuted to the use of
contaminated sampling device and therefore was not indicative of poor efficient quality. ‘

NPDES permit MO-0107701 standard conditions required this noncompliance to be
. reported to the MDNR within 5 days of receiving the data. This was not done. However, the
PMC did communicate with the MDNR regional office by telephone on November 8, 1995
regarding the noncompliance. The MDNR regional office was provided a written notification
November 9, 1993. ' ' '

. Occurrence 1995-0026 involved the overpressurization of a 53-gallon drum, which:
" resulted in the release of approximately 60.6 liters (16 gal) of material. The lid blew off the
dram and material sprayed onto the interior walls, ceiling, floor, and another drum inside a-
storage shed for flammable materials. The contents of the drum consisted of diesel fuet (43%),
grease (45%), and silver paint (10%). The release was contained inside the locked flammable
shed. The incident resulted after the consolidation of the above materials to improve
- pumpability and occusred between approximately 1630 hours on November 30, 1995, and 0700 -
hours on December 1, 1995, . There were no personnel in the immediate area of the shed when
the incident occurred. These were no injuries, and no magerial was released to the environment.
The incident occurred because a constituent of one waste was mcnmpanblc with another, and
this caused pressure to l:lu:ldup sl«:w;urlyr ' -

Releases reported to other agencies {i.c., the EPA, National Response Center [NRC]) are
not discussed in this section. Refer to Section 3,2.2.1, Release Reporting.
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2.6  Special DOE Ovder Related Programs

In addition to the direct program requirements and documentation required under DOE -

Order 5400.1, the DOE order specifically requests that other programs be presented in the
annual site environmental repost, including the groundwater protection management progrant,
the meteorological monitoring program, and the waste minimization and poliution prevention
program. This section also addresses other programs, such as self assessments, under DOE
Order 5482.1B, the mdmlog:cal control program, and the swface water management program
at the WSSRAP.

2.6.1 Groundwater Protection Management Plan

The WSSRAP has a formal groundwater protection and management program in plm:e E

" The policies and practices are documented in the Growndwater Protection Program Managemen
Plan (Ref. 13). The plan outlines how monitoring programs will be developed to assess the
nature and extent of contaminants in the groundwater, to evaiuate potential impacts on public

. health, and to gather data for remedial decisions. All policies pertaining to groundwater

moritoring, including well installation, decontamination, construction, sampling methods, and

abandonment methods, are detailed in this plan. The Plan also outlines the hydrogeological
characterization program conducted as part of CERCLA activities. These include groundwater
sampling, water level monitoring, slug tests, tracer tests, and geologic. logging.

2.6.2 Meteorological Monitoring Program

A meteorological station is located at the chemical plant to provide data to support the
- environmental monitoring programs. The meteorological station provides data on wind speéd,

~ wind direction, ambient air temperature, relative humidity, barometric pressare, solar radiation,
and precipitation accumulation. Data from this station are used to assess meteorological
conditions and air transport and diffusion characteristics, which determine possible impacts of
airborne releases. In addition, precipitation data are used to correlate water level fluctuations
and contamingnt concentrations in surface water and gmundm.ter wells.
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Since the completion of a system upgrade in August 1994, meteorological data recovery
has exceeded 99%. An off-site meteorologist provides monthly data reviews§ and semiannual
maintenance and perf'unnama checks for the station. -

2,6.3 Surface Water Management Prn‘gram

The WSSRAP maintains a surface water management program to ensure effective -
implementation of policies detailed in DOE Order 5400.5 and docomented in the Surfiace Water
Muanagement Plan (Ref. 14). This program also incorporates the as low as -reasonably
achievable (ALARA) concept in the execution of the program.

This plan identifies existing and potential water sources, water quality categories, and
provides the requirements and methodologies for proper control, management, and disposition -
of site waters. Erosion and water control, and water management for the quarry and site water
treatment plants are also discussed. The key elements of the plan are source 1dent1ﬁcatmn
characterization, monitoring, engm&enng controls, and management methods.

2,.6.4 Radiation Protection Program

The 1.5, Department of Energy issued 10 CFR 835 (Occupational Radiation Protection),
in December 1993 in the Federal Register; 10 CFR 833 sets the minimum acceptable
occupational radiological control standards for DOE facilities. The regulation includes
requirements for contamination control, ALARA practices, intemal and external dosimetry,
facility -design and control; internal surveillances, instrumentation and calibration, worker
training, posting and labeling, and release of materials. from radiological areas.

As of December 31, 1995, the WSSRAP is in full compliance with all applicable sections
of 1} CFR 835,

2.0.5 Waste Management Program
The waste management program involves characterization of hazardous chemicals and

wastes found on site and proper storage of the waste. This program also encompasses the
packaging and shipping of hazardous waste samples. Hazardous and mixed wastes are stored.
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in the on-site RCRA and TSCA storage facility, Building 434, at the asbestos storage area, and
temporaty storage area until a final treatment or disposal option is available. No RCRA waste
was shipped off site in 1995; hence, the WSSRAP was not-required to comply with RCRA
manifest or biennial report requirements.

Waste minimization and pollution preveation activities at the Weldon Spring site have
been combined and are described in the Waste Minimization/Pollution Prevention Awareness Plan
{Ref. 16), The key elements of this program are chemical control, training and awareness, work
activity review, and a recycling program.

2.6.6 Training

Training is a key element of the environmental protection program. Through tmining,-
each employee is instructed in the policies and procedures related to environmental protection.

The training program can essentially be broken into three main areas: (1) required
reading (2) special courses taught on site to convey specific policies or issues and, (3) off-site
courses designed to provide instruction for specific areas. Department managers establish
training matrixes for each employee to ensure a comprehensive understanding of position
requirements and overall policies and program requirements.
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3 COMPLIANCE SUMMARY
3.1  Compliance Status for 1995

The Weldon Spring site is listed on the National Priorities List (NPL), and therefore the
Weldon Spring Site Remedial Action Project (WSSRAP) is governed by the Comprehensive,
Environmental Response, Compensation and Liakility Act (CERCLA) process. Under the
CERCLA, the WSSRAP is subject to meeting or exceeding the applicable or relevant and.
appropriate requirements of Federal, State, and local laws and statutes, such as the Resource
Conservation and Recovery Act (RCRA), the Clean Warer Act (CWA), the Clean Air Act (CAA),
the Toxic Substance Control Act (TSCA), the Navional Historic Preservation Act (NHPA), the
Safe Drinking Water Act (SDWA), Endangered Species Act, and Missouri State regulations.
Because the U.S. Department of Energy (DOE) is the lead agency for the site, the National
Environmental Policy. Act '{NEPA} values must be incorporated, The requirements of DOE
Orders must also be met. Section 3.1.1 is a summary of WSSRAP compliance with applicabie
Federal and State regulations, and Section 3.1.2 is a summary of the WSSRAP compliance with
major DOE Orders. ' '

3.1.1 Regulatory Compliance Status

al Response, Compengation a

The WSSRAP has integrated the procedural and documentation requirements of the
CERCLA, as amended by the Superfimd Amendments and Reauthorization Act (SARA), and the
NEPA, as required by the policy stated in DOE Order 5400.4. For example, Engineering
Evaluarion/Cost Analyses (EB/CAs) and Remedial Investigarion/Feasibility Study (RL/FS)
documents including (RI/F'S) work plans, which are CERCLA documents, contain the required.
NEPA information Tor Emironmental Assessments (BEAs) and Emvronmienial Impact Statements
{BISs).

The WSSRAP used NEPA and CBRCLA supporting documentation to prepare the Record
of Decision for Remedial Action at the Chemical Plant Area of the Weldon Spring Site (ROD)
(Ref. 24). The ROD was signed in September 1993 by the Environmental Protection Agency
and the Department of Energy. This decision document presents the selected remedial action
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" for the chemical plant area of the Weldon Spring site, The preferred remedy for the chemical
plant area of the Weldon Spring site is removal, chemical stabilization/solidification of selected
site wastes, and disposal on site. The ROD identifizs monitoring requirements for this remexdial
action and for development of a Mitigation Action Plan. The final Work Plan for the Remedial
Investigarion Feasibility Study for the Groundwater Operable Units at the Chemical Plarii Area.
and af the Ordnance Works Areq, Weldon Spring, Missouri was submitted in August 1995 to
the EPA, MNR, U.8. Ammy Comps of Engineers and the DOB. The sampling plan w*‘.a_is attached
as a-appendix to the work plan. Both plans have been approved by the EPA and the DOFE,

National Environmental Policy Act

 On June 13, 1994, a memorandum from Hazel R. O'Leary, Secretary of Energy, was
sent” to all DOR. secrefarial officers and -the department wanagers, The sbject of the
memorandum was the NEPA Policy Statement, which has been included in Appendix- A.
Specificafly, the DOE will rely on the CERCLA documentation process for review of actions
to be taken under CERCLA and will address NEPA values and publlc involvement procedures
within the CERCLA documents. '

The Missouri Depariment of Nateral Resources-Division of Geology and Land Survey
(!\aﬂDNR-DGLS) issued a Notice of Viclation (NOV) to the Weldon Spring Remedial Action
Project (WSSRAP) in November 1995 for monitoring wells. The wells in the NOV did not meet
the requirements of 10 CSR 23-4.010(8) for prompt abahdonment of temporary monitoring
wells.

The wells were not removed within the specified 30-day time frame required for
temporary monitoring wells ag required by 10 CSR 23-4.010(8); nor was a variance requested
to extend the temporary status of the wells per 10 CSR 23-1.040, In addition, these wells
shoutd have been retrofitted to meet the construction requirements for monitoring wells as
defined in 10 CSR 23-4.060 since the time Jimit for temporary monitoring wells was exceeded.
The NOV was addressed by abandoning of the wells which were the.subject of the violation was
completed on November 16, 1995. Representatives from Engineering and ES&H conducted an
assessment of the entire groundwater monitoring program in December 1995, '
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Resource Conaervation and Rﬁmv&ry Act

Harardous wastes at the Weldon Spring site are managed (as substantive applicable or
relevant and appropriate reqﬁirments [ARARs]) as required by the RCRA. This includes
characterization, consolidation, inventory, storage, treatment, and transportation of hazardous -
wastes that remained on site after closure of the Weldon Spring Uranium Feed Materials Plant

(WSUFMP) and wastes that are generated during remedial activities.

A RCRA treatment, 's_tﬂrége, and disposal permit is not required at the site since
remediation is being performed inn accordance with decisions reached under the CERCLA.
Section 121(e) of the CHRCL.A states that no Federal, State, or local permit shall be 'requimd'
‘for the portion of any removal or ramedial action conducted entirely on site,

. The RCRA was amended by the Federal Facility Compliance Act (FFCA), which was
enacted on October 6, 1992, The FFCA waived sovereign immunity for fines and penaities for

RCRA violations at Federal facilities. _quaver, a provision postponed that waiver for 3 years - |

for mixed waste Land Disposal Restriction storage probibition violations at DOE sites, and
required the DOE to prepare plans for developing the required treatment capacity and treatment
technologies for mixed wastes, Bach.plan was required to.be approved by the State or the U1.S. .
Envircnmental Protection Agency (EPA) after consultation with other affected Stafes and
consideration of public comment, and an order issued, by the regulator, requiring mmpliénce
with the plan, The Weldon Spring site submitted its' Proposed Site Treaiment Plan to the
_"Missouri Department of Natural Resources (MDNE} in March 1995, Comments on the
 Proposed Site Treatment Plan were received from MDNR July 12, 1995, and were responded.

“to August 15, 1995. The Compliance Plan Volume was revised in accofdance with these
comments. The Agreement was signed by the MDNR aund the DOE by the required date of
Octaber 65, 1993,

-

. Currently, two underground storage tanks that previously contained gasoline and diesel
fuel remain on site and these tanks hold quantities of contaminated water. The tanks are
scheduled to be removed during the building foundations remediation. :

RCERA groundwater monitoring for regulated units is discussed in detail in Chaﬁter g.
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‘Toxi¢ Substances Control Act -

_ Polychlorinated biphenyls (PCRBs) that have been removed from service are stored on site.
Regulation 40 CFR 761.65 requires that any PCR article ot container be removed from storage
and disposed of within 1 year from the date it was first placed in storage; however; the
WSSRAP received a waiver of this requirement in accordance with the Recornd of Dea;ﬂanﬁr B

- Remedial Action at the Chemical Plant Area of the Weldon Spring Site (ROD) (Ref. 24). PCB

wastes will be stored in an adequate PCB facility (meeting the requirements of 40 CFR-
761.65[b]) until final disposition of the PCB wastes can be accomplished.

One hundred and fifty-two PCB capacitors were successfully decontaminated and shipped
off site to Rollins Environmental in Deer Park, Texas on July 27, 1995. The capacitors were
received by Rotlins July 28 and were incinerated August 15. The Carttficate of Dlspusal was
received September 14. The boxes were retumed to the site August 25, :

Clean Air Act

CAA compliance requirsments pertaining to the site are found in Title I -Nonattainments,
Title I - Hazardous Air Pollutants (including National Emission Standards for Hazardous Air
Pollutants [NESHAPs]) and Title VI - Stratospheric Ozone Protection. NESHAPs dose -
caleulations for 1994 indicate the highest receptor activity was below the NESHAPs standard of
10 mrem (0.1 mSv). :

St. Charles County is classified in the Federal Register of November 6, 1991, 56 FR 215
as 4 moderate nonattainment area for ozone. As a modemte ozone nopattainment area, the
requirements would affect sources emitting nitrogen oxide (NO,) and volatile organic cmnpounds
(‘JDCs} At present, these sources do not exist at the WSSRAP,

Under Title ITI, asbestos and radionuclides are hazardous air pollutants. The standards
establish criteria for the control of radianuclide and asbestos emissions. WSSRAP monitoring
programs for radiomuclides and asbestos-are described in detail in Sections 4 and 6, along wrth
the 1995 siatus of the monitoring.
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Currentljr, the potential major source categories existing at the WSSRAP do not excéed
the threshold limits of 9.07 metric tons per year {(mtpy) (10 tpy) of any single hazardons air .
pollutant or 22.7 mipy (25 tpy) of a combination of hazardous air poflutants; nor does the project
currently store over 3,780 liters (1,000 gal) of gasoline per container on site. - Therefore, the -
project is not subject to the requirement for vapor recovery systems for gasoline distribution., .
However, the Project Management Contractor (PMC) wﬂI continue to mohitor the varicus
sources for applicability. The categories of radionuclide emnitters are not yet listed because the
criteria for defining major ‘and area sources of these pollutants have not been selecied. Upon
promulgation of the Maximum Available Control Technology standards, the WSSRAP will -
develop appropriate plans to comply with the standard for each of these source categories.

Sections 608 and 609 of Title VI are apphcahle to the WSSRAP. Section- 608 establishes
requirements for national recyclmg and emission reduction of Class 1 and I substances
(chlorofluorccarbons and hydrochlorpfluorocarbons, respectively). The section makes it
unlawful o release, vent, or dispose of any Class I oi H substances.. Requirements in
Section 608 apply to servicing, repairing, maintaining, and disposing of any refrigeration system
(old or new) or air conditioning system (old or new). Section'609 specifies requirements that
pettain to servicing motor vehicle air conditioners and applies to all WSSRAP vehicles. ~The
WSSRAP is complying with Sections 608 and 609 of Title VI of the 1990 CAA amendments by
(1) implementing a phase-cut policy of ozone-depleting substances by instituting controls in the ~
puschasing and use of these substances; and (2) obtaiming copies of the personnel training
certifications and equiptnent approval records for personnel and subcontractors that service any
WSSRAFP ozone-containing - equipment {g.g., refrigerators, heating, ventilating, and air
conditioning [HVAC] units, abandoned refrigeration units) or any WSSRAP vehicle cooling -
system. :

Clean Water Act

Effluents discharged to waters of the United States are regulated under the CW A ¢hrough
regulations promulgated and implemented by the State of Missouri. The Federal government
kas granted regulatory authority for implementation of CWA pravisions to those states with a
regnlatory program that is at least as stringent as the Federal program.
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Compliance with the CWA at the WSSRAP included meeting parameter limits set in four
National Pollutast Discharge Elimination System (NPDES) permiis (Permit MO-G679035 was
terminated on November 27, 1995), Under these permits, both effluent and erosion-control
monitoring are performed. Section 7 includes additional details on the NPDES perriis.

During 1995, 41,635,000 liters (11 million gallons) of water was treated thmugh the.

quarry water treatment plant (QWTP) and discharged throngh the QWTP NPDES outfail. In

the same period, 124,905,000 liters (33 million gallons) of water was treated through the site

water treatment plant (SWTP) and discharged through the SWTP NFDES outfall.

An NPDES permit violation cccurred when ‘a quarterly sample fm' the wastewater
treatment plant was collected, See Section 2.5 for details.

Riverg and Harbors Act

The U.S. Army Corps of Engineers (CE) approved the borrow area aciivity under.
nationwide permit (NWP} Number 26 in March 1994 contingent upon the DOE and the Missoui -

Department of Conservation (MDC) executing a mitigation agreement. The agreement was
signed by the MDC February 9, 1994, the DOE on November 21, 1994, and forwarded to the

. CE on November 21, 1994. On February 17, 1993, the CE approved the mifigation agreement ?

and authorized the start of the project. At the request of the U.S. Depariment of Agriculture
the agreement was modified on October 3, 1995, into a wiparty agreement allowing the

Department of Agriculture to receive credit for creation of 2.83 ha (7 acres) of wetlands within

the original project area. This action futfilled the contingent requirements and a]ldwedﬁansfar

of the funds necessary for the MIDC to construct the replacement wetland area. Scs Section 3.4 -

on the Mirgation Action Plan for more “details.

Vicinity Property (VP) B-9 an 8.9 ha ([22 acre} cnntamiuaﬁd area adjacent to the Faﬁmé -
Osage Slough) was excluded from review during the remedial investigation phase of the -
Chemical Plant Operable Unit. In May 1995, Argonne National Laboratory (ANL) requested

the St. Louis CE review the proposed project for River and Harbors Act impacts. On June 12,

1995, the CE determined that the remediation activity qualified for: NWP 37, subject to the

conditions of the permit. Remediation was completed in Febngry 1996.
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: The notice of floodplain inwolvement and statement of findings for VP B-9 wag published
in the Federal Register (FR) Volume &), Number 151, on August 7, 1995.

. The WSSRAP maintains compliance with Federal Insecticide, Fungicide, and Rodenticide
Act requirements through inspection of controlled pesticide/herbicide storage areas. No
application of restricted-use pesticides eccurred during 1995,

Department of Transportation

Pursuant to HM-181, the WSSRAP conducted on-site training on the Hazardows Material
Transportation Act, The training targeted personnel with responsibilities for hazardous materials
transportation. The training covered classification of hazardous mmaterials by new shipping

names, new performance based packaging requirements, new requirements for marking, Jabeling -

and placarding, and proper segregaticn and modes of transportation, The appropriate personnel
are current on the training requirements and retraining is required every other year.

Safe Drinking Water Act

Currently, the SDWA is not an applicable and/or refevant and appropriate requirements .
at the WSSRAP. The SDWA is currently being evaluated for its applicability to the
groundwater and Quarry Residuals Operable Units. '

The 1994 Emergency Planning and Community Right-to-Know Act (EPCRA) Tier I veport
was completed and provided on March 1, 1995 to the local emergency planning comumittes
{I.LEPC) and {o the Missouri State Emergency Response Commission (MERC). '

The Toxic Release Inventory (TRI) report was submitted on June 22, 1995, to the EPA
for the two chemicals (hydrochloric acid and barium chloride) exceeding usage thresholds.
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.. The WSSRAP continued to-refine Emergency Plonning, Community Right-To-Know Act
(EPCRA) reporting requirements and developed a plan of action to assist in preparing EPCRA
reports for chemical storage and use, A new software program was installed in January, and
this system is capable of pmwdmg complete requirements under SARA Title IIl. The pmgIM' :
also generates Tier I and TRI repofts. '

National Historic Preservation Act

The construction material staging area (CMSA) required expansion of the site fence Line
by 100 ft from the northeast to the northwest comer of the site. A Phase I archeological survey
was conducted and no potentially cligibte sites were found in the proposed expansion area.
Hence, "No Effect" determination was made by the WSSRAP and the Migsouri State Historic
Preservation officer (MSHPO} concurred with the determination.

The area impacted by the proposed relocation of Missouri State Highway 94 in support
of the borrow area development was included in the Phase I.and Phase I surveys conducted in
1994 for the borrow arca haul road. A "No Effect” dete.nnmanon was made for this area, and
the MSHPO concurred with this determination.

In April 1995 a "No Effect” determination for VP B-9 was submitted to the MSHPO,
The determination was based on previous correspondence from the MSHPO which stated “"an
archeological survey of contaminated areas is not warranted based on the potential healkih: nsks
associated with conducting archeological investigations in radmlogmal}y cmttammawd areas.”
The MSHPO concurred with the "No Effect” determination.

The U.S. Fish and Wildlife service provided a listing of potentially threatened and

endangered species in the VI B-9 area. After consultation with ANL, ﬂle. DOE-WS determined
the proiect would not impact critical habitat,
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Executive Order 11990 Protection of Wetlapds

The notice of involvement for VP B-9 wetlands was published in the Federal Register
(FR) Volume 60, Number 151, dated August 7, 1995. The 15-day public comment pericd was
waived by the DOR in the notice. - The area listed in the notice depicted a 0.64 ha (1.5 acre)
impact, After full delineation of the area by ANIL. the trye wefland impact was 0.10 ha
(0.25 acre). The U.5. Army Corps. of Engineers required no restoration or revegetation of the
area. However, the area will be restored as stated in the Federal Register notice, except for
revegetation, which will be completed to the requirements of the MDC (land owner).

The construction of the sedimentation/detention basins for the disposal cell impacted two
smalt jurisdictional wetlands totaling less than 0.202 ha {one half of an acre). As the total

_wetland area impacted was less than the 2.47 ha (1 acre) minimum threshold for notification, -

~ the CE notification was not made and the activity was completed.
3.1.2 DOE Order Compliance

o 31241 DOE Order 5400.5, Radiation Protection of the Public and the
Environment, DOE Order 5400.5 establishes nine primary standards and requirements for DOE
operations to protect members of the public and the enviromment against undue risk from
. radiation. The DOE operates its facilities and conducts its activities so that radiation exposures
to members of the public are maintained within established limits. - |

The anrual dose to the maximally exposed member of the:public as a result of activities
at the Weldon Spring site was below the 100 mrem (1 mSv) guidelinié for all potential exposure
modes. ‘The 10 mrem (0.1 mSv) annual dose kimit for public exposure to airborne emissions,
excluding radon and its respective decay products as specified in 40 CER Part 61, National
Emission Standards for Hazardous Air Pollutants, was not exceeded in 1995. The appropriate
dose evaluation techniques were used to assess 1995 environmental monitoring and surveillance
data in compliance with this requirement. '

: The annual average uranium concentration at alt NPDES storm water outfalls was haléﬁ
the derived concentration gmideline (DCG) of an annual average of 600 pCiA (22.2 Bq/D). .

Ousfall NP-0001 was eliminated by removing the outfall pipe during May 1994 and monitoring
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requirements were removed.from the NPDES permit on August 4, 1995. There was no flow-
from WNP-00{1 during 1995,

- Records of all environmental mopitoring and surveiliance activities conducted at the
Weldon Spring site in 1995 are being maintained in accordance with the requirement of this
order. All reports and records generated at the WSSRAP in 19935, pursuant to DOE order
requirements, presented data in the units specified by the applicable. regulation or order.

3.1.2.2 DOE Order 5820.2A, Radioactive Waste Management. DOE-

Order 5820.2A. establishes policies, guidelines, and minimum requirements by which the DOE
manages its radioactive and mixed waste and contaminated facilities. The Weldon Spring site
was in compliance with.the applicable portions of Chapter IV management of waste containing
 Area 11e(2) byproduct material and naturally occuring dnd accelerator produced radivactive
material, Chapter V (decommissioning of rdioactively contaminated facilities), and Chapter VI
(administrative activities related to the Waste Management Plan [Ref. 201). The types of wastes
addressed in Chapters I, II; and I of the Order were not present at the site. Whille the ferm
"tow level waste” is used in the FFCA site treatment plan abatement otder, we expect {o be able
to clarify the definition of these wastes to reflect that they are by product materials as defined
in DOE Order 5820.2A. |

3.1.2.3 DOE Order 5400,1, Generai Environmental Protection Program. The
WSSRAP conducted both radiological and nonradiological environmental monitoring programs
at the site and vicinity properties. Environmental monitoring required by DOE Order 54060.1
- was conducted to measure and monitor effluents and to promdc surveillance of their effects on
the environment and public health.

The WSSRAP was in compliance with Order 5400.1 reguirements for preparation of an
Environmenial Protection Program Implementation Plan (EPPIF) (Ref. 8). The EPPIP details
programs in place at the WSSRAP to provide management direction, environmental protection
goals and objectives, and the overall framework for the environmental protection program at the
WSSRAP. The project has prepared an Envirorwnental Monitoring Plan (Ref. 42) that is -
reviewed annually and revised as necessary. '
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In addition to the plans developed for overall environmental moenitoring and prnteoﬁdn,
the WSSRAP annually reviews and revises, as necessary, the Groundwater Protection Program -
Management Plan (Ref. 13) and the Waste Minimization and Potlution Prevention Awareness Plan
(Ref. 16). Refer to Section 2.6 for additional details. S

3.2 Current Issues and Aetions
3.2.1 Current Issues

3.2.1.1 - National Emission Standards for Hazardous Air Pellutants Compliance.
The WSSRAP has developed an alternate method for compliance with the requirements of
40 CFR 61 Subpart H. Point source and environmental monitoring bas been mandated per
40 CFR 61,93 (h)(5), whereby air concentrations are monitored at six designated criticai
receptor tocations on and around the Weldon Spring site. The WSSRAP plan is contaioed in
the Plan for Monitoring Radlonuclide Emissions Other Than Radon ar Weldon Spring Site
Critical Receprors (Ref, 21), which has been approved by the U.S. Environmental Protection
Agency (FPA). The EPA has also approved the WSSRAP plan to report annual monitoring
results and effective dose equivalents at critical receptor locations via the anmual site
environmental report.

3.2.2 Current Actions

3221 Release Reporting. ' On January 17, 1993, at approximately 0720 hours,
3.6 kg (~ 8 lbs) of ethylene glycol was discovered leaking from a Grove 850 crane. The
absorbent gravel and soils were placed in a container. The National Response Center (NRC)
was notified of the exceedance of the RQ).

On January 26, 1993, at approximately 1400 hours, 0.91 kg (~ 2 1bs) of ethylene glycol
was discovered leaking from a loose hose clamp on the radiator hose of & caterpillar excavator.
The NRC was notified of the spill. The free liquid was absorbed and the soils and absorbent
pads placed in a container.
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On February 8, 1995, at approximately 1020 hours, 5.4 kg (~ 12 Ibs) of ethylene gtycol
was discovered overflowing fram a heavy equipment truck at the quarry buffer area. The NRC
was notified. The spill was cleaned up and the absorbent pads were placed in a container.

On February 13, 1993, at approximately 0822 hours, .45 kg (~ 1 Ib) of ethylens glycol
was discovered m;rerflﬂwmg from a Terex truck {heavy equipment track) in the quacry huffer
area, “The NRC was notified. The free Hauid was absorbed into the pads and placed into a
container.

On Motiday, February 27, 1995.at approximatety 0310 hours, a pipe fitting failed during
regeneration of the activated ajumina a¢ the site water treatment plant (SWTF) and approximately -
567.7 liters (150 git) of sodium hydroxide solution (pH-13) spilled. A small poriion was
diverted by a culvert intp an on-site: sedimentation basin confaining approximately
1,135,500 liters (304,000 gal) of water, The spill was neutralized to a pH of about six.” .
Personnel at the SWTP diverted the flow to the equalization basin and isolated the tank. The
SWTP was temporanly shut down. Inmally, this event was’ ‘reported to the NRC; however, after
additional information was gathered, it was determined that a reportable quantity (RQ) had- ot
been released. A U5, Elmmnmenml Protection Agency (EPA) Region VIE fﬂ]lﬂw -up -report
was prepared :

'On July 6, 1995, at approximaiely 0829 hours, an employee vehicle radiator hose-broke
and released approximately 1.89 liters (.50 gal} of anti-freeze to the asphalt parking. lot
. Approximately 0.9 kg (2 Ib) of ethylene. glycol was released, The NRC was notified. The spall
. was cleaned up and the absorbent pads were placed in a container. The reportable quantlty fm‘_
ethylene glycol was .45 kg (1 Ib).

The reportable quantity for ethylene glycol was adjusted from 2.2 kg to 11,000 kg (1 b
to 3,000 Ibs) in the June 12, 1993, Federal Register. The effective date was July 12, 1995,

On Saturday, August 12, 1995, at approximately 0930 hours, a transite pipe was -
identified in the contaminated soil stock pile located north of Raffipate Pit 4 (Occurrence -
-1995-0012). The pipe was tracked over with the subcontractors front end loader and broken into
several picces. The pieces of pipe were loaded into haut erucks with soil and placed in the area
of the chemical stabilization/solidification (CSS) test pads. It is estimated that approximately
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2.3 kg (3 lbs) of asbestos was released. The reportable quaantity for asbestos (friable) is 45 kg

(1 ). The release of the reportable guantity of asbestos was reported to the Natmnal Response
Center and to the Missouri Emergency Response Center,

Occurrences noted under the DOE Order 232.1 are not discu.s.sed in this section. Refer
to Section 2.5, Incident Reponting - Environmental Occurrences in 1993, for discission of those
cccurrences, The WSSRAP did not have any BPCRA reportable releases.

3222 Functional Appraisal - Environment, Safety and Health, and Quoality

Assurance. No functional appraisal was conducted at the WSSRAP during 1995,

3.2.2.3 Compliance with the Price-Anderson Act. The PMC has revised the

Project Management Contractor Quality Assurance Program (QAP) (Ref, 22), by applying the
quality assurance criteria specified in paragraph (c) Quality Assurance Criteria, of

10 CFR 830.120. The PMC QAP includes a discussion of how the criteria in paragraph (¢} will.

be satisfied.

On November 3, 1954, the PMC submitted to the U.S. Department of Energy a current
PMC QAP and the Project Mrmagemem Contractor Quality Assurance Program Impiamenmnan
Plan (QAPIP) (Ref. 23).

The PMC QAP and Implermensation Plan were approved by the DOE Assistant Secretary
for Environmental Management on January 27, 1995. The PMC QAP has been revised to
reflect changes to be inompn:}mwd for Calendar Year 1996,

The PMC submitted the PMC Implementation Plan for Title 10 Code af Fedem.-!
: Regufmiﬂm Part 833 with Radiation Protection Program to tha DOE December 27, 1994, The

program was reviewed by the DOB-ORO June 27, 1995, The WSSRAP has recently submitted
requests Tor exemptions to cerfain requirements associated with tadon, thoron, and associated-

progeny dose assessment.
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3.3 Summary of Permits for 1995

Varjous permits were maintained by the WSSRAP for remedial activities mcluding
NPDES, excavation, and floodpiain permits. Table 3-1 provides a summary of all NPDES and
construction permits. Four active NPDES permits covered discharges from the site water
treatrnent plant (MO-01077701), quarry water treatment plant (MO-0108987), storm water
discharges from the borrow area and borrow area haul road (MO-R10GB69), and hydrostatic test:
water discharges from site water treatment plant Train 2. No NPDES construction permits
remain active. : '

3.4  Site Remedial Mitigation Action Plan

~ The progress of the mitigative actions for the remediation of the Weldon Spring site is
reported annually via this docurment and in accordance with DOE Order 5440,1E, Information |
on the implementation of the'Miiigmim Action Plgn -(MAP} and the effectivencss of the
mitigation action is included. C

Constraction activities at the Weldon Spring site are managed by using good engifieering
practices for control of surface water runoff at, and from, the site; Two sedimentation basins
and three retention ponds have been constructed during 1995 at the chemical plant area in
preparation for soil excavation activities planned for 1996. Straw bale placement and erosion

control monitoring have been routinely conducted in 1995 for surface water and erosion contrel.

Monitoring has been conducted at- four outfall .locations at the chemical plant and all
requirements of the NPBES and Missouri Clean Water Act have been met. :

The wetland mitigation agreernent was signed in 1994 and construction of the replacement
wetlands for the chemical plant area, borrow area, and: haul road area are expected to begin in
eatty 1996, Construction activities at the borrow area or the haul road did not eliminate
wetlands in these areas during 1995, Erosion control measures were in place during construction
to prevent sedimentation into the wetland areas. Clearing and grubbing activities were conducted
in the Ash Pond area; this area, and the wetlands, were eliminated due:to use of this area asa
contaminated soil storage area, The levy of Frog Pond was breached in 1995 to allow the
sediment to dry for additional chamcéerization and removal. Pumping of surface water at the
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waste ponds (raffinate pits) on site began in 1995 for water control and {reatment, resuhmg i
a slight water level decrease. :

Topsoils and subsoils from the off-site soils borrow area, which are being stored for
restoration, have been stockpiled at the borrow area. Stockpile heights and slopes have been
limited to 13 ft (4.6 m) and 3:1, Topsoil stockpiles have heen seeded and mulched for erosion
control. Erosion control measures have been implemented at the borrow area and haul oad area
and erosion control inspections have been conducted. One sedimentation pond was -::ornﬁtrucmd
at the borrow area in late fall of 1995, but no surface water. monitoring was conducted due 1o
lack of significant precipitation. All work areas that were completed and ready for winter
shutdown were reseeded and mulched.

"During the construction phase at the borrow area, vehicle and equipment muiflers were
checked and found to be in good condition. All roadways were routinely sprayed with water
for dust control during the active construction period at. the ‘borrow area and haul road aveas,
Public vehicle access is prohibited in the berrow and baul road areas by temporary fencing
and/or gates. No hauling of borrow matenial to the chemical plant proper occurred in 1993.

Air, surface water and groumdwater have been monitored as part of the routine
environmental monitoring activities at the chemical plant area. Results of on-site monitoring
have shown ne increased contaminant concentrations as a result of construction activities. Adr
quality and radon testing averapes have been at hackground levels at monitoring tocations at the
Francis Howell High School. More information on this monitoring is provided in other sections
of this document. .

Eligibility suiveys for archeological or historic sites at the borrow area or hanl road.
commdor were cenducted and no sites were found that would require avoidance or data recovery.
Confirmation letters in regard to this decision have been recewed by the State Historic
Preservation Officer,
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~ 4 RADIATION AND ASBESTOS MONITORING FROGRAMS

The Weldon Spring Site Remedial Action Project (WSSRAP) operates its environmental .

monitoring and surveillance program in accordance with U.S. Department of Eneigy (DOE)

Orders and with the Environmental Mohitoring Plan (Ref. 42). This section’ describes .
monitoring results for radon, eXterndl gamma madiation, airborne radicactive particulatés and

asbestos at various site perimeter and off-site locations. A program overview, summary of
applicable standards, actital monitoring results, and an assessment of any . associated
environmental impacts is provided below for each parameter meniioned in the plan.

4,1 Radon Gas Monitoring Program
4.1.1 Program Overview

Both 11-238 and Th-232 are naturally occurring radionuclides in soil-and rock, Radon
gases {i.e., Rn-222 and Ro-22{)) are naturally occurring radioactive gases found in thiz aranium
and thorium decay series. A fraction ‘of the mdon produced from the radicactive decay of
naturally occurring U-238 and Th-232 diffuses from soil -and rock imto the atmosphere,
accounting for natural background airborne radon concentrations. Radon is produced at the
Weldon Spring site from these natural sources as well as from the contaminated waste materials
present at the site. '

Alrborne radon concentrations fluctuate with both soil conditions and meteorological

conditions, The amount of mdon that actually enters the atmosphere varies depending on a
number of parameters, in¢cluding radium concentrations in sotl, soil moisture content, soil
porosity, soil density, and atmospheric pressure. Of these, the moisture content of the soil is
the most variable and is primarily responsible for quarterly and anoueal changes n airbome radon
concentrations. ' :

In 1993, a pair of radon track etch detectors was deployed at each of 36 permanent
monitoring focations: six at the Weldon-Spring Chemical Plant (WSCP) perimeter, seven at the
- Weldon Spring Quarry (WSQ) perimeter, 14 at the raffinate pits area, two at the ¢hémical
stabilization/solidification (CSS) pilot facility, and seven at off-site locations. One pair of

detectors was temporarily deployed in the third and fourth quarters of 1995 near Train 2 of the
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site water treatment plant. Radon track etch monitoring locations are identified with an "RD"

prefix in Figures 4-1, 4-2, 4:3, and 4-4. Monitoring locations adjacent to the CSS pilot facility
are identified by ET-3015 and ET-3016 in Figure 4-5. Monitoring locations are distributed
around the chemical plant and quarry perimeters to ensure adequate detéction of radon under
various atmospheric conditions. Locations RD-4005 and RD-4009 monitor background: radon .
concentrations. Alpha track detectors are sensitive to a]l_iéotopes of radon and are degbayéﬂ'
quarterly. : _ o ' :

Modified alpha-track detectors were deployed in 1995 at six monitoring locations:
RD-1002, RD-1006, RD-3003, RD-3010, RD-4009 (background station), and ET-3016. These
detectors, which filter out Rn-220 (thoron), were placed alongside normat alpha-track monitors
. to distinguish radon from thoron. Using Pearson’s method (Ref. 49), individual concentrations

of radon and thoron were calculated for these stations {sée Appendix B), :

The WSSRAP radon monitoring program also uses electret monitors. Electzét monitors
provide the means to measure radon gas concentrations in air. Twenty-four pairs of electret
monitors that measure Rn-222 onky were placed at the following monitoring locations: 18 in the
chemical plant/raffinate pits area (including five at the chemical plant perimeters), four at the
quarty perimeter, and two off site. Ten pairs of ¢lecireis that are nsed to determine Rn-220 -
concentrations were deployed at the following locations: five in the viciity of the raffinate pits, -
two at the quarry perimeter, one at the chemical plant perimeter {temporary storage area [TSA]
fence), and two off site. Electrets are exchanged dnd. read biweekly., These locations,
designated by an "ET" prefix, are shown in Figures 4- through 4-5. |

- Continuous radon progeny monitors (working level monitors) minphté the envimn'memi

radon monitoring network. Working level monitors are sensitive to the shott-lived decay

praducts of Rn-220 and Rn-222, Resulis are recorded in milli-working levels (mWL) and are
used in work zones in conjunction with radon gas measurements to determine the degree of
eqquilibrium of radon gas with its decay products. The working level monitors operated from
Jamary through April at the TSA access control point, quarry trailers, AP-1009, and AP-2005.
They were removed for upgrades in late April and were returned to the monitoring network in
October, ' a
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WELDOM SPRING SITE ENVIRONMENTA| REFORT FOR CALENDAR YEAR 1995 6/24/98

Three new rador progeny monitors were received and deployed on 4 trail basis in May
1995, These "WLx" monitors report radon and thoron progeny levels separately. '

4.1.2 Applicable Standards

* The derived concentration guide (DCG) is a linfiting airborne concentration of a specified
radionuclide. The DCGs are based on a committed effective dose equivalent of 100 mremi"yaar
(1.0 mSv{year) and assume continuous exposure. DOE Order 5400.5 specifies a DCG for both
radon and thoron in untestricted (off-site) areas of 3 pCi/l (111 Bg/m®) above the background
concentration. '

4,1,3 Monitoring Results

Table 4-1 summarizes quarterly and annual average integrated radon concentrations as
measured by alpha-track detectors. Since radon is natrally occurring, concentrations measured
at each monitoring location were compared to measured background concentrations to determine
whether any significant differences existed at the 95% confidence level. Only locations with
radon concentrationy statistically greater than background were compared to the DCG for radon
by subtracting the average annual background concentration from the gross annual average .
concentration measured at each location,

The results obtained from the pair of alpha track detectors at each location were averaged
to determine the quarterly average radon concentration, These averages were then used to
calculate the annual average radon gas concentration. The annual standard deviation reported
reflects the error propagated by taking the standard deviation of the mean of the quartarly
results.

The annual alpha track background concentration was calculated using the .arithmetic
average of the two background locations. The data yielded an annual background average radon
concentration i 1995 of 0,3 pCi/l (11 By/m*), The average background radon concentration
did not significantly change from previous years’ monitoring results; |

Based on measurements from modified alpha-track monitors at locations where a
“combined release of radon and thoron was suspected, thoron concentrations were estimated using

DOE/OR21545-552, Rev. 0 M
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WELDON SPRING SITE ENVIRONSMENTAL REPORT FOR GAE..ENDAH YEAR 1386 ' af2a/ds

Pearson’s method (Ref. 49). Peménn‘_s method is -described in Appendix B. Locations with
Rn-220 concentrations statistically greater than background at the 95% confidence level were
compared with the DCG for thoron. - Resnlts are presented in Table 4-2. - '

Radon concentrations measured by the electret monitors are summarized in Tables 4-3
and 4-4. Becapse electret resulis are obtained biweekly rather than quarterly (as with the alpha
-track detectors), they are used primarily as advance indicators of any trends in radon/thoron

levels at a piven monitoring location. Alpha track results, rather than electret results, are used
in performing off-site dose calenlations. ' B

Table 4-5 summarizes average monthly and annual radon progeny Jevels as recorded by
the continzous working level monitors. Typical background radon.progeny levels average
2-3 mWL. Results indicate background Jevels at all monitoring locations.

4,1.4 Data Analysis

Statistical analysis of the alpha track radon detector i:asult_s indicated that at the 95%
confidence level, the measured concentrations at one of the seven monitoring locations at the

quarry periméter were greater than the background monitoring  location concentrations. .

Purthermore; the analysis indicated that measurements from three of the 14 raffinate pit locations -
and one of the two CSS pilot facility locations were greater than the background station results,
The analysis indicates that the results for ali other stations were not distinguishable from
background levels. ' | L

4.1.4.1 Chemical Plant, CSS Pilot Facility, and Raffinate Pits. Statistical
analysis of four locations indicated measured results greater than background levels. These
stations are located around the raffinate pits perimeter and the CS§ pilot facility. The average
concentrations for the above monitoring stations exceeded background levels by 0.3 pCiA
(11 Bq/m®) to 0.6 pCi/l (22 B¢/m®). These results were anticipated, given the decreasing water -
levels in Raffinate Pit 4. The quarterly measured radon concentrations from all stations ranged -
from 0.1 pCifl (3.7 Bg/m®) to 1.3 pCi/l (48 Bg/m?). "

DOEGRIZ1548-592, Rev, D 35
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WELRON SPRING SITE ENVIRONKMENTAL HEF-"U.RT FOR CALEMDAR YEAR 1296 . ﬁf;?4fﬂﬁ
TABLE 4-3 1995 Electret Radon-222 Resufts™
187 | =D IHD 4TH ANNUAL ANNUAL
LOCATION | QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STANDARD
1.D. ipCi/H* (pCim™ ipCim™ {pCim'" (pCi/m" DEVIATION
ET-1002 0.43 0.37 0.81 0.48 0.52 0.20
[ET-1004 0.48 0.40 0.70 0.65 0.56 0.14
|ET—_1|_IJDB 0.28 0.88 0.54 0.63 0.58 0.25
ET-1010 0.58 0,38 0.80 0.80 0.64 - 0.20
ET-2004 0.48 0.70 0.96 0.48 0.65 0.23
ET-2006 038 | 058 0.57 0.60 0.53 0.10
ET-3001 0.46 0.42 1.07 0.58 0.63 0.30
ET-3002 0.40- 0.46 0.87 0.63 0.59 0.21
ET-3003 0.50 0.38 0.66 0.43 0.48 012
ET-3004 0.35 1 0.28 0.81 0.80 0.46 0.17
ET-3005 0.36 10.50 0.8t 0.43 0.52 . 0.20
ET-3006 0.47 0.33 0.83 0.45 0.47 012
ET-3007 0.40 0.40 0.47 0.68 0.49 0.13
ET-3008 0.40 0,67 0.83 0,75 0.66 0.19.
ET-3009 0.50 0.25 1.39 0.83 0,74 0.49
FT-2010 0.95 0.53 0,71 0.95 0.79 0.20
ET-3011 0.46 0,70 0.76 0.78 0.87 0.15
ET-3012 0.38 0.52 0.63 0.48 0.50 0.10
FT-30113 0.35 0.40 0.76 0,48 0.50 0.18
ET-3014 0.36 0.33 0.81 073 0.56 0.25
ET-3015 0.59 0.36 1.21 0.83 0.75 0.36
|ET-3016 0.39 0.33 0.54 0.45 0.43 0.09
ET-4003 0.58 0.70 0.87 0.55 0.68 0.15
ET-4009* 0.37 0.43 0.89 0.45 0.49 0.14
(a} . Results include natural hackgrﬁunﬂ levets.

DOEMR1548-5%2, Rev_ O
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WELDON SPRING SITE ENVIRONMENTAL REFQRT FOR CALENDAR YEAR 1995 ' 8/24/98

TABLE 4-3 1995 Electret Radon-222 Results {Continued)

{b} To convert from pCiff to Ba/m3, multiply by 37.
- Background station. :

TABLE 4-4 1995 Electret Radon-220 Results'

18T 2ND 3RD 4TH ANNUAL | ANNUAL

LOCATION | QUARTER | QUARTER. | QUARTER | QUARTEX | AVERAGE | STANDARD

1.B. (pCi/y™ {pCIm* pCim® | pCim” (pCim™ DEVIATION
[ET-1002 2.17 1.27 - 1.23 ' ca.?re". 1.36 . 0.58
£T-1010 - 0.58 -0.53 0.58 0.55" 056 | - 0.02
73006 173 108 | 167 0.97 1.36 039
[ET-3010 0.47 0.73 - 0.98 0.60 0.70 0.22.
ET-3013 317 1.30 1.69 1.60 194 0.84
ET-3015 0.50 o073 | 121 | 1es | ez 051
[ET-3016 1.13 066 | 1.25 0.83 0.97 .0.27
|ET—4003 - 0.10. | 0.26 0.73 0.38 0.33
lET-2009* - 0.3 . 017 050 0.27 0.20
TSA Fence - - - 125 | 128 -

la) Results include natural background tevels.

{b} To gonvert from pCifl to Ba/my?, multiply by 37,
* Background station.
- - Measurament not coilected,
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WELDON SPRING SITE ENVIRONMENTAL REFORT FOR CALENDAR YEAR 1936 ' 8/24/28

TABLE 4-5 1985 Working Level Measurements .

AVERAGE WORKING LEVEL MEASUREMENT (mWL)
| ' _ . ANNUAL ..
LOCATION [JAN| FEB | MAR | APR| MAY |JUN | JUL [AUG]| SEP |OCTINOV| DEC | AVERAGE {mWL){
TSA Acvess| 0.2 [0.1] 0.4 |15 ~ [ = | - |~ | -~ |25]11.8 2.0 26
ey foz|tafas fas] <l - [ - - |-~ (38|37 2a
Traiters _
AP-1009  |1.7(1.4] - |13 - L~~~ - }258}] | -~ 1.7
ap2005 {1.2|08l 05 |1.2] « § |-« -1}~ |26} 1.3
- Mesasurement not collected. .
4142 Qﬁarry Statistical analysis of location RD-1002 indicated measared

results greater than background levels. These results were not unexpected, becanse mdium-
containing quarry bulk waste was removed during the year, Furthermore, the quarry is
surrouncled by steep walls that fend to stagnate the air inside it. This inhibits dispersion and
results in an increased concentration at the quarry upper im. The guarterly measured resalis
for all quarry stations ranged from 0.1 pCifl (3.7 Bg/m®) to 1.6 pCifl (59 Bg/m?).

41.4.3 Off Site. Statistical analysis of monitoring resuls from off-site locations
indicated that there was no reason o suspect at the 95% confidence level that measnred
“concentrations at any of the stations were greater than background levels, The guarterly radon
conceniration measurements at off-site Iocations ranged from 0.1 pCi/l (3.7 Bg/m*) to 0.6 pCi/1
{22 Bg/m®). These results are similar to results obtained during previous years.

4.1.4.4 Five Year Trend Analysis of Radon Gas. Figure 4-6 shows 5 years of
annual average alpha track radon concentrations for the monitoring stations at the quarry,

chemical plant, raffinate pits, and off-site locations. These monitoring results include natural -

background radon concenfrations. No significant trends are evident; however, radon 228 levels
at the quarry dropped notably from 1994 to 1995.

DOREGR21548-502, Rav. - 50
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WELDON SPRING SITE ENVIRONMENTAL REFORT FOR CALENDAR YEAR 1526 . G225

4.2 Gamma Radiation Monitoring

4.2.1 Program Overview

Gamma radiation is emirted from natwral, cosmic, and manmade sources. The earth

naturally contains gamma radiation-emitting substances, such as uranium, thorium, and

potassium (¥-40). Cosmic radiation originates in outer space and filiers through the atmosphere . .

to the earth. Together, these two sources comprise natural background radiation, The United
Nations Scientific Committee on- the Effects of Atomic Radiation (UNSCEAR} (Ref. 33) °
estimates the typical gamma radiation dose is 35 mrem/year (0.35 mSv/year) from the earth-and
30 mrem/year {030 mSv/year) from cosmic sources. The total estimated background radiation
dose equivalent for this area due to gamma exposure is 65 mrem/year (0.65 mSv/year).

(Giamma madiation i monitored at the site using environmental thermolsminescent
dosimeters {TLI)s) at 19 monitoring stations: three at the site perimeter, four along the site
perimeter near the raffinate pits, four along the quarry perimeter, and seven off site. The
locations are denoted by a "TD" prefix on Figures 4-1, 4-2, 4-3, and 4-4. TLDs were also
placed at ET-3015 as shown on Figure 4-5, Stations TD-4005 and TD-400% measure natural
background at locations unaffected by the site. The TLDs are changed out every quarter.

- 4.2.2 Applicable Standards

No specific standard for gamma radiation is stated in the DOE orders; however, DOE
Order 5400.5 specifies that members of the public shall receive less than 100 mrcmfyear'
{1.0 mSv/year) fmm DOR nperauons for all exposure pathways.

4.2.3 Monitoring Results

Table 4-6 summarizes quarterly and annual average gamma radiation monitoting resulis,
The table includes quarterly averages, annual totals, the annual sample standard deviation for
each station, and whether a station’s anmizal monitoring resulis are statistically distinguishable
at the 95% confidence level, from background levels as determined by a one-tailed student’s
t-test. The standard deviations reported reflect the enor prupagat:d by taking inte account the
. standard deviation of the mean of each quarterfy result.

DOE/OR/21548-592, Rev. 0 61




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1985 - . " /24095

TABLE 4-6 1985 Environmental TLD Results'®

18T 2ND 3RD 4TH | AMNUAL o
QUARTER|QUARTER| QUARTER | QUARTER|. TOTAL . |STANDARD |STATISTICALLY
LOCATION| {roremi}™ | {nwamd™ | (mrem)® | {imrem}® ; (mremayrf® DEVIATION HGNIH&AHT '
: . X
WELDOM SPRING QUARRY
TD-1002 19 14 15 t7 65 2
TO-1003 23 17 17 20 77 a X
TD-1006 | "~ 18 14 14 17 63 2
TD-1008 | 17 13 14 .| 18 680 2
: WELDON SPRING CHEMICAL PLANT |
TD-2003% 21 15 17 - 7| 2
TD-2004 |- 19 15 15 19 89
TD-2006 19 15 16 20 70 2
WELDON SPRING RAFFINATE PITS -
TD-3001 18 14 18 19 69 2
TD-3003 22 16 12 21 78 3 X
TD-3004 18 14 16 18 . BE6 A
TD-3005" - 17 21 21 79 2
ET-3015" 18 16 - 20 68 2
: : _ OFF SITE _
TD-4001 18 15 17 18 a3 2
TO-4002 15 12 13 17 B7 2
TD-4003 T4 11 13 15 b3 2
*TD-4005 17 13 15 16 81 2
TC-40{07 17 13 1D 17 62 2
TO-4008 22 11 - 15 21 54 b
*TD-4009 17 13 15 17 62 2
¥ Denotes background Tocation.
{a} Results include natural background gamma radiation.
{kn) Ta calculate the annual total, missing data were replaced wnh the average of the remaining
guarterly results for a given station.
{c} Ta conveart from mrem to mSv, divide by 100,
{d} Statistical significance is. determined by comparing the annual average concentration for a

monitoring location with the annual background average concentration, using a ona-taited -
student’s t-test at the 95% confidenca level,
Ko measurement taken due to lost or damaged TLD.
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WELDBN HPRING SITE ENVIRONMENTAL RERORT FOR CALENDAR YEAR 1935 | _ o G245

Gamma background levels for 1995 were determined by averaging the quartesdly
- measurements from the two background stations. The annnal average result from these stations
was 61 mrem/year (0.61 mSv) with a standard deviation of 3 mrem/year (0.03 mSv). This
average background is comparable to the UNSCEAR: 1982 estimate of 65. mremf}rear
(0.65 mSv/year) (Ref. 33).

'4.2.4 Data Analysis

Statistical analysis of TLI} resilts revealed that, at the 95% confidence level, stations -

TD-1003 {quarry) and TD-3003 (TSA) had annual results greater than background levels. The
analysis further revealed that all other stations were indistinguishable frﬂm background levels.

4.2.4.1 Chemical Plant/Raffinate Pits. The annual total gamma radiation -

measurements from TLDs at the chemical plant and raffinate. plts rangad from 66 mrem
(0.66 mSv) to 79 mrem (0.79 mSv). This range of resulis is generally higher than previous

Pit 4.

4.2.4.2 Quarry. The annual total gamma radiation measurements from TIDS a

the: quarry ranged from &0 mrem (0.60 mSv} to 77 mrem (0.77 mS8v). These results are

- comparable to previous vears for this arca.

4243 Off-Site. The annual iotal gamma radiation measurements from TLDs a1

off-site Jocations ranged from 53 mrem (0.53 mSv) to 69:mrem (0.69 m3v), These resulfs are
comparable to previous years for these areas.

42.44  Five Year Trend Analysis of TLDs. Gamma radiation exposure
monitoring results for the last five years are shown graphically in Figure 4-7. The graph shows

yearly monitoring result totals for the chemical plant, raffindte pits, quarry, and off-site

locations. The results include the natural background dose raté. Results indicate increases at
the chemical plant and raffinate plts These increases are explamed m Section 4.2.4. 1 above.
No other trends are evident. '

DOB/ORZLS48-552, Rev, 63
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WELD O SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1595 . BIZ4196.

4.3 Radioactive Air Particulate Monitoring

4.3.1 Mgmm Overview

Radioactive air particulates are airborne dust particies that contain tadioactive -

contaminants. Background concentrations of radioactive air particulatss are affected by the

amount of contaminants in the soil, moisture, atmospheric dispersion, and geological conditions. o

Many aréas on site contain above background concentrations of soil contamination, which can
result in increased aivborne radioactive particulate concentrations. Increased airbome radioactive
particulate emissions from the site can result from wind erosion or remedial work activitiés, such
as moving equipment and vehicles in contaminated areas.

The WSSRAP monitors radioactive air particulates waékl-y_using 17 continuons permanent
low volume air samplers: seven at the site perimeter, five at the quarry, and at five off-site
Iocations. These locations are denoted by an "AP" prefix on Figures 4-1, 4-2, 4-3, and 4-4.
Tn addition, six temporary low-volume air monitoring stations are deployed around the' chemical
plant perimeter. These portable air particulate samplers are deployed at temporary stations when
cutrent activities warrant their use. The low volume samplers collect. airborne particulates by
drawing ambient air through mixed celulose ester filters with a 0.80 micron pore size. The
filters are then analyzed on a gas flow proportional counter to determine the amount of long-
lived gross alpha activity in the particulates present on the filter surface.

4.3.2 Applicable Standards

The DCGs for inhalation of varous radioactive air particulates are specified in
~ Chapter I 'of DOE Order 5400.5. :

4.3.3 Monitoring Results
The annual average long-lived gross alpha concentrations and standard deviations for the

17 permanent and two temporary low volume stations are summarized in Table 4-7, Anial
averages were calculated using uncensored weekly air particulate analysis reaults Unoansmed

data refers to all results, including those near or below the minimum detactable congentration

MDC). The DOE Environmental ng!{fa!ﬂ.'j? Guide for Radiological Effluent Monitoring and
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TABLE 4-7 1995 Radioactive Air Farticula_te Gross Alpha Results

- 'NUMBER OF
ANNUAL AVERAGE _ SAMPLE VALUES
MONITORING [LONG-LIVED GROSS _ ABOVE
STATION ALPHA "STANDARD MDC/TOTAL | STATISTICALLY
IDENTIFICATION | CONCENTRATION |  DEVIATION NUMBER OF SIGNIFICANT |
' NUMBER (x1E-15 g™ | (x 1E-15 pCifml) SAMPLES e
AP-2001 1.42 0.533 52/52 |
AP-2002 1.37 0.594 48/48
AP-3003 1.30 0.605 50/50
AP-3004 145 . | - os22 52/52 X
AP-2005 1.21 : 0.407 52/52
.. AP-4006 1.38 | o578 49/52
L AP-3007 1.42 S 0570 : 50/62
AP-4008 1.44 : 0.681 51/52
AP-1009 199 0133 . | sa62 X
AP-1010 1.57 0676 52/52 X
AP-4011 1.41 0.595 ° 50/52 '
AP-4012'9 1.28 0.528 50/50
AP-20134 1.48 | 0.885 . 17/18
AP-3014 1,26 0.637 | . 49/
AP-1015 1.62 0.729 52/52 U
AP-1016 - 145 . 0.544. 5252 | -
AP-1077 140 . | 0588 50/62
AP-2025% 42 | 0.672 33/23
{a) Indicates har.:kgroun.d monitering station. Background concentratian is a 2-year average.
(b} The annual average gross aipha concentrations were calculated using uncensored data, which

includes results less than repartad minimum detectable concantrations.
(c) MDEC - minimurn detectable concentration. ' '
‘Muttiply by 37,000 to convert uCifml to Bgfml
i Station AP-2013 was replaced with AP-2025 during 1995, .
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TABLE 4-7 18995 Radioactive Air Particulate Gross Alpha Results (Continued)

£:] Statistical gignificance is determined by comparing tha annual averags concentration for a_'
rmonitoring location with the 2-year (104-week] background average congentration, Jsing 4 ong-
tafled student’s t-test at the 25% confidence lavel.

Environmental Surveillance (Ref. 1) requires the use of uncensored data to minimize any bias-
in arithmetic averages and standard deviation calculations, '

The typical MDC for low volume air particulate sampling at the WSSRAP is
3.3E-16 pCi/fml (1.2E-1t Bg/ml). This MDC is low enough to allow detection of Th-232,
which has the lowest DCG at the site of 7.0B-15 xCi/ml (2.6E-10 Bg/ml) (DOE 5400.5). If an
individual inhales airbome contaminants at the DCG for one year, the resulung committed
effective dose equivalent is 100 mrem (1 mSv).

4.3.4 Data Analysis

Statistical analysis of the annual results from the low volume airborne particulate
saﬁiplers indicated that radicactive particolate concentrations excesded background levels at
chemical plant/raffinate pit station AP-3004, and at quarry stations AP-1009, AP-1010, and
AP-1015. The quarry stations have historically been above background during bulk wasts
excavation, Statistical analysis further indicated no reason to suspect that resulis at any of the
other stations were greater than background levels. - Background Station AP-4012 had a
F04-week average of 1.28E-15 pCi/ml - Bxceedance of background levels at AP-3004 is
probably due to TSA waste placement, while the levels at the quairy are likely due to guarry
bulk. waste excavation, :

_ 4.3.4.1. Chem:cal Plant/Raffinate Pits. The average concentrations at the
chemical plant/raffinate pits pﬁnmeter ranged from 1.21E-15 pCi/ml (4.48E-11 Bg/ml) to
1.48E-15 uCi/ml (5.48E-11 Bg/ml). These results are comparable to those measured in 1994,

4342 Quﬁu‘ry._ The average concentratipns at the qua.rr_‘,r'peﬂmetei' ranged from
1.40E-15 uCi/ml (5.18E-11 Bg/m1) to 1.99E-15 xCifmi (7.36E-11 Bg/ml). These results are
comparable to those measured during-1994.
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4.3.4.3 Off-Site. The average concentrations at off-site locations ranged from

1.21B-15 pCi/mi (4.48E-11 Bg/ml) 1o 1.44E-15 pCifml (3.33E-11 Bg/ml). These results are -

similar to those measured during previous years.
4.4 Radioactive Contamination Control Monitoring

4.4.1 Program Overview

The unrestricted arca radioactive contamination control monitoring program ensures that
areas used by the generat public are not contaminated by radicactive materials migrating from
the site as a result of remedial activities. Monitoring consists of in situ measurements ¢fixed
contamination) and swipe sample (removable contamination) collection.

The unrestricted area radicactive contamination control monitoring program includes
radiological surveys in both the controlled and uncontrolled areas at the site. Site roadways and.
the quarry bulk waste haul road are monitored o ensurc that remaovable contamination is: k;ept
from these accessible areas.

During 1995, 10 roadway areas outside the site controlled areas were routinely surveyed.
Periodic contarnination surveys were also conducted at 30 locations along the quarry butk waste
haul road. These surveys contimie to cunﬂrm that radioactive contamination has nﬂt been
carried into unrestricted areas.

~ Direct survey in situ measuremaents are made with a befa-gamma detector or alpha
scintillation detector. One-minute measurements are collected to provide the total (removable
plus fixed) radicactivity within the tested area. H the total radioactivity measurement is greater
thai the most conservative DOE radiological limit for removable activity (20 dpm/100 cm’) far

the radicactive constituents present on-site, then a swipe is taken at that location. The sw1pe_,_ is

wiped over an approximate area of 100 em? (15.5 in.%), using a dry cloth or paper swipe. The
swipe 13 analyzed using an alph'a scintillation detector.. The count rates are corrected to account
for detector efficiency and background measurements, and the removable radioactivity is
reported in dpn/100 cm®.
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4.4.2 Monitoring Results

The.site roadway surveys indicated an annual removable average alpha radicactivity level
for all monitoring locations of < 4 dpm/100 cn®. The highest level was 5 dpm/E00 cm?, The
average minimum detectable activity (MDA) for alpha radioactivity was 4 dpm/E00 cm®. The
roadway surveys indicated an annual average total alpha radioactivity level for all monitoring
locations of < 1t dpm/100 cm? the highest level was 30 dpm/100 cm The average MDA for
fixed alpha radioactivity was 11 dpm/100 cm’. :

The 1995 haul road surveys indicated a range of befa-gamma radiocactivity of
<458 dpm/100 cm? to 642 dpm/100 cm?, with an average of <547 dpm/106 cm®. The average
MDA for beta-gamma radioactivity was 547 dpm/100 cm®. Most measurements were below the -
MDA, The annual averages are based upon actual results, whether negative, positive, or zero.

4.4.3 Data Analysis

The site motiitoring results show fixed contamination present in a few locations, but af
levels well below the DOE uwraniwm surface contamination guidelines for narestricted use
(5,000 dpm/100 cm?), The contamination was probably caused by airborne uraniam deposits
that oceurred during the operational period of the Weldon Spring Uranium Feed Matesial Plant, -
Virtually no removable contamination was found. No increase in removable contamination
legvels has béen measured since the monitoring program was initiated.

. The quarry haul road monitoring results indicate background radiation levels. These data
indicate that no contamination from the quarry is migrating to the quarry haul road, and thus,
there is no identifiable probabitity for radiological contamination of users of the haul road,

4.5  Airborne Asbestos Monitoring

During 1995, environmental monitering for asbestos was conducted at Francis Howell
High School (AP-4006), at the Weldon Spring site perimeter (AP-2002, AP-2005, AP-2013,
AP-3004, and AP-3014), and at the Weldon Spring quarry perimeter (AP-1009, AP-1019,
AP-1026, and AP-1016). These locations are identified in Figures 4-1, 4-2, and 4-3. Filters.
were collected weekly and shipped off-site for analysis,
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Two methods are used to analyze asbestos samples. Phased contrast microscopy (PCM)
indicates fibers that have the same general size and shape as asbestos; however, this method does
not distinguish between asbestos and nonasbestos fibers; Transmission electron microscopy
(TEM) measures actual asbestos fiber concentrations. If a PCM measurement indicates a
concentration above the site environmental action level (0.01 fibers per milliliter of .air), the
sample is then resubmitted to the off-site laboratory for TEM analysis.

The results of environmental samples collected at Francis Howell High School and the
. site and quarty perimeters are provided in Table 4-8. A total of 339 PCM samples were

TABLE 48 Summary of Asbestos Air Manitoring Resuits

NUMBER OF
SAMPLES/SAMPLES
ABOVE DETECTION . _
LOCATION LIMIT RANGE™ AVERAGE™ (f/ml)
AP-2002 47142 ‘ 0-0.008 0.002
AP-2005 49139 0-0.007 0.001
AP-2013 11410 0.001-0.003 0.002
AP-3004 50/48 0-0.004 - 0.001.
AP-3014 11110 0.001-0.002 0.001.
AP-1009 "34/23 0-0.014* 0.002
AP-1010 _ 44740 0-0.0086 0.002
| ap-1018 - 11110 0.001-0.003 - 0.001
AP-1026 33732 0-0.018" 0.003
AP-4006 49/39 0-0.026* 0.002
* At lsast one samgle resubmitted for TEM analysis.
{al - Includes only samples above detection limits.

collected with 303 samples indicating results above the detection limits. The range of samples | )
_above the detection limit was 0.001 fibers per miliiliter of air (ffml) to 0.026 f/ml. All samples -
but one that were resubmitted for TEM analysis were determined to have asbestos concentrations -
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below detection Limits. The one TEM sample indicating detectable asbestos was collected in
August at Prancis Howell High School. Resuits showed one actinolite-tremolite fiber on. the
sample ﬁlter resulting in an asbhestos concentration of 0.0005 f/ml,

Both PCM and TEM results of the environmental air samples collected from the site and
quarry perimeters and Francis Howell High School are below the fiber concentration limifs
defined by the EPA’s acceptable clearance levels for schools. These results indicate that
asbestos fibers were effectively contained during the year.

4.6 Highlights

* Siafistical analysis at the 95% confidence level indicated that one tadon track-etch
monitoring siation ai the quarry perimeter and four stations in the chemical
plant/raffinate pits area exceeded annual average background levels in 1995. The
highest measured radon levels were 20% of the DOE derived concentration gmde, '
(DCG) for integrated radon (Rn 222 and Rn-220}. '

s 1995 TLD results for the chemical plant parimeter, quatty perimeter, and off-site
locations ranged from 53 mrem/yr (0.53 mSv/yr) to 79 mrem/yr (0,79 mSv/vyr),
Statistical analysis of the results indicate at the 95% confidence level that one quarry -
station and one raffinate pit perimeter station exceeded background levels.

+ Asbestos analyses performed during 1993 showed fiber concentrations at all
monitoring locations to be in compliance with the U.S. Environmental Protection
Agency (EPA) acceptable clearance levels for schools.

* Statistical amalysis at the 95% confidence level indicated that four low volume |
airborne particulate monitoring stations exceeded 2-year backg'mund averages. These
include one at the chemical plant/TSA perimeter and ¢three at the quarry perimeter,
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5 RADIATION DOSE ANALYSTS

This section evaluates the effects of atmospheric releases and surface and groundwater
discharges of radiological contaminants from the Weldon Spring Site Remedial Action Project
(WSSRAP). Potential annual dose equivalents to the general public have been calculated and
are presented here. - These caleulations are compared against U. S, Deparunem of Energy (DOE)
gaidelines contained in DOE Onder 5400.3. :

Dose calculations are presented in this section for a maximally exposed individnal and -
a collective population. The exposure conditions used in the dose calculations are further
discussed in respective environmental mnmtnrmg sections of this mp(}rt

Dose calculations related to airborne emissions as mquimd hjf 40 CFR 61, Subpart H
(National Emission Standards for Emissions of Radionuclides Other Than Radon From
 Department of Energy Facilities) ave presented in Sectmn 6, National Emission Standards for-
Hazardous Air Pollutants (NESHAPs) Program, '

5,1 Pathway Analysis

In developing spectfic elements of the WSSRAP environmental monitoring program,
potential exposure pathways and health effects of the mdioactive and chemical materials present
on site are reviewed annually te:-determnine which pathways are complete. As required by DOE
Order 5400.1, evaluation of each exposure pathway is based on the sources, release mechanisms,
types and probable environmental fates of comtamicants; and the locations and activities of
potential receptors. Pathways are then reviswed to determine whether a link exists betweea one
or more contaminant sources, or between one or more envirommental transport processes, to an
exposure point where human or ecological receptors are present. If it is determined that a link
exists, the pathway is termed compiete. Complete pathways are used in assessing radiological
and nonradiological exposures, ‘Each complete pathway is reviewed to determine whether a
potential for exposure was present during the time frame of concern. If this is the case, the
pathway. is termed applicable. Only applicable pathways are considered in estimates of dose.

Table 5-1 lists the six éomplete pathways for exposure from contaminants evalvated by
the WSSRAFP environmental monitoring program. These pathwdys are used to determine
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- radiological and nonradiological exposutes from the site. Of the six complete pathways, five .
were applicable in 1995 and were thus incorporated into dose estimates. These are qumd ®),
Liquid (C), Airbome (A), Airborne (B}, and External.

TABLE 5-1 Exposure Pathways for the Waldon Spring _5'_rta

APPLICABLE TO

EXPOSURE ' ' - ' 1995 DOSE
. PATHWAY. PATHWAY DESCRIPTION : ESTIMATE
Liquid{A,) Ingestion of groundwat&r from local wells downgradient N.

from the site.

Liquid{B] Ingestion of game and fish inhabiting wifdlife area. Y
Liquig{C] Ingestion of surface water amnd sodiments, _ Y
Airborng{A) Inhalation of particulates dispersed through wind érosian ¥

and remedial action.

AirkornelB) Inhalation of radon en‘m':tad from contaminatad Y
soilsfwastes. '
External Direci gamma radiatian from contaminated scilsfwastes. Y

As shown in Table 5-1, the Liauid (A) pathway is not applicable to the 1995 dose
estimate for the WSSRAP. Concentrations of radioactive contaminants in the production wells
near the Weldon Spring Quarry are currently comparable to background concentrations (see
Section 8.4). In addition, no drinking water weHs are located in tha vmuuty of the chemical
plantfraff“mate pits area.

The applicable radiological public dose guidelines for the WSSRAP are as follows:

* NESHAPs siandard of 10 mrem (0.10 mSv) total effective dose equivalent annually
for airborne emissions other than radon at critical receptor locations.
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¢ DOE guideline of 100 mrem (1 mSv} total effem‘ve dose equivatent for aﬂ exposure
pathwa}rs on an annuat basis.

52  Radiological Release Estimates

Estimates of radiological releases to air and surface water were éalcula_ted for radioactive
particulates and radon gas. Table 5-2 shows the estimated activity release of radionuckides to -
the environment, the comesponding mass released, and the half-life for each radionuclide. B

Airborne particulate release estimates were calculated based on low volume mogitoring
results at one perimeter recepior located at the chemical plant peﬁmeter and one menitoring .
station at the Weldon Spring Quar:y Box models were used to predict the airbomne particulate -
release rate from the chemical plant and the QUATTY. - The assumptmns used in esnmalmg
airborme reléases are showm in Appendix B.

Box models were also used to predict the radon release rate from the chemical plant and -
" the quarry for the year. In 1995, the estimated Rn-222 release was 15 Ci (5.6E-11 Bg). The
estimated Rn-220 release was 3.3 Ci (1.2E-11 Bq). Calculations and assumptions are provided

in Appendix B. ' ' '

During 1995, intermittent surface water runoff transported uranium from the site through
six major discharge routes. These routes were monitored through monthly sampling of the
runoff water, as required under the site National Pollutant Discharge Hlimination System
(NPDES) permit {see Section 7). Using NPDES natural uranium values in conjunction with the
- activity ratios listed above, the U-234, 1J-235, and U-238§ releases to water were calcolated and
are presented in Table 5-2. Other radionuclides were not routinely monitored in surface water
during 1995 because previcus monitoring indicated no above background concentrations,

5.3  Exposure Scenarios

Dose calculations were performed for the maximally exposed individual, .cn]]activ'qe' o

population, and NESHAPs critical receptors for appticable exposure pﬁlhwajr_s (Table 5-1) to . )
assess dose from the Weldon Spring site. First, conditions were set to determine the total
effective dose equivalent to a maximally exposed individual at each of the main site areas: the

DOE/ORS2 1 548-592, Rav. O . 74




WELDON SPRING SITE ENVIRONMENTAI REPORT FOR CALENDAR YEAR 1226 5324.-1'95.

TABLE 5-2 Radionuclide Emissi.nns to the Environmant

AGTIVITY OF ACTIVITY OF - .
- RADIONUCLIDE  RADIONUCLIDE MASS OF L
' RELEASED TO AIR |RELEASED TO WATER| RADIONUCLIDE | HALF-LIFE |
RADIONUCLIDE (ch (cil ' RELEASED igrems} | - (¥rs)
lu-238 . 2.BE-& . 1.36-2 ' 3.984 - 4.47EQ9
_|u-235 B 1.3E-7 B8.1E-4 280 7.04EG8
U-234 3.0E-6 . 1.3E-2 2 2.46E05
Th-232 1.5E-6 N 14 1.40E10
Th-230 3.2E-5 . N/A ) 1.66-3 7.54E04
Th-228 9.5E7 - | NA .| 1.1E9 1.91
Ra-228 1.76-6 N/A 6.25-9 5.76
Ra-226 2.2E-8 N/A ' 2.2E-6 1 1800
Ri1-222 15 : NA | NA  fas2days |
Rn-220 . 3.3 N/A N/ | 55.8
. : : seconds
Total Activity 18.3 | 272 ' 3.9E4 - [ A

M/A Mot analyzed for this radionuctide
- Mot distinguishzble from background-
Muhiply by 3.7E10 to convert Ci 1o Bg

chemical plant/raffinate pits area, the quarry, and vicinity properties. A second dose equivalent
for a collective population was calenlated for users of the Angust A. Busch Memorial
Conservation Area. A third set of dose eguivalent calculations was performed to theet
NESHAPs requirements (see Section &), Results of these estimates were then compared to
applicable standards to evaluate the impact on members of the pablic and the environment.

Statistical analysis of the annual results indicated that although four perimeter low volume
particulate sampling locations averaged greater than background in 1995, ne concentrations
greafer than background were detected by high volume NESHAPs: mdnitnring devices at critical
receptor lecations. Caleulations using perimeter and off-site monitoring data determined the
- collective population dose equivalent {0 be less than 1 person-rem per year (.01 person-5Sv)
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Afrom all pathways combined. Since all off-site low volume air particulate samplers and radon

gas detectors (other than the background station) are within a-13 ki (8.1 mi) radivs of the site,

- and .all results measured within this radius are well below NESHAPs and DOE limits,

incorporating 2 dose calculation for a population within 80 km (49.6 mi) of the site is
unnecessary. However, the collective dose equivalent was calculated for specific target
populations where complete exposure pathways were found o exist.

The scenarios and models used to evaluate these radiological exposures are conservative
but appropriate. Although radiation doses can be calculated or measured for individuals, it is
not appropriate to predict the healthi risk to & single individual using the methods described.
Estimates of health risks are based on statistical data collected from large groups of people

_exposed to radiation under various mrcumstano&s therefore, staust.tca] moedels are not applicable
to sinigle individuals. Dose equivalents to a single individual are estimated by hypothesizing &

maximally exposed ndividual and placing this individual in-a reasonable but conservative
scenario. This method is acceptable when the magnitude of the dose to a hypothetical maxiinally
exposed individual is small, as is_thé case at the WSSRAP. The scenarvios and resulting
estimated doses used in the calénlations are outlined in Table 5-3. In addition, the percentage
of the DOE guideline of 100 mrem (1.0 mSv) is provided. '

The collective. population dose equivalent estimate, provided in units of person-rem -
(person-Sv), is the product of the effective dose equivalent estimate at the exposure point and

. the number of persons exposed. Exposure points are locations where members of the public are

potentially exposed to airborne radioactive particulate concentrations, radon gas concentrations,
external gamma radiation, or radionclide concentrations in water or food at above-background
levels. The effective dose equivalent is calculated by estimating radionnclide concentrations in

_the air, water, food, and external gamma pathways at a given exposure point and applying.

standard breathing ratss and dose equivalent conversion factors. Thess concentrations and
reasonable exposure scenarios are used to estimate the amount of radicactivity ingested or

‘inhaled and the amount of external gamma radiation reoewed by the potentially exposed

pupulatlcm

All ingestion and inhalation (intemal radiation exposare routes) calculations were
performed using the methodelogy described in International .{_?_'mnmis.siﬂn on Radiation Proteciion
(JCRP) Reports 26 and 30 (Ref. 26 and 27) for a 50-vear comumitted effective dose equivalent,
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- Fifty-year committed effective dose equivalent (CEDE) conversion factors were obtained from
the EPA Federal Guidance Report No. 11.(Ref. 28).

5.4 - Dose Equivalent Estimates

Dose equivalent estimates for the exposure scenarios are presented in Table 5-3 and were
calculated using 1995 monitoring data, Calculations for dose scenarios are provided in

Appendix B. Dose equivalent estimates are far below the standards set by the DOE for annual

public exposure and EPA NESHAP: limits.

The total effective dose equivalents (TEDEs) for a hypothetical maximally_expd,sad

individual near the chemical ptant/raffinate pits, quarry, and vicinity properties are 0.041 mreni
(4.1E-4 mSv), 0.12 mrem (0,0012 mSv), and 0.0079 mrem (7.9B-3 mSv), respectively, These

values represent less than I % of the DOE standard of 100 mrem {1 mSv) above backerouiid for
all exposure pathways. In comparison, the annual average exposure to natural background
radiation in the area of the site results in a TEDE of approximately 300 mrem (3 mS$v). The

collective population dose equivalent is 0.043 person-rem (4 3E4 person-5v) for recreational -

users of the Busch Memorial Cnnse.wmnn Area,

5.4.1 Radiation Dose Equivalent From the Chemical Plant/Raffinate Pits toa Hypothﬁica! :

Maximally Exposed Individual

This section discusses the estimated TEDE to a hypothetical individual assumed to
frequent the perimeter of the chemical plant/raffinate pits and receive a radiation dose by the
exposure pathways identified above, No private residences are adjacent to the site. Therefore,
all calcnlations of dose equivalent due to the. applicable pathway of airbomne mdimd:ftivé
particulate inhalation assume a realistic residence time that is less than .100%. Use of the
Weldon Spring Training Area by military personnel is considered in the asssssment of the
~exposure of a maximally exposed individual to airborne releases of radionuclides from the

chemical plant/raffinate pits area. Low volume radioactive aithorne particulate sampler AP-

3004, near the Weldon Spring Training Area, indicated above background concentrations of
radionuclides; however, critical receptor location AP-4008, on the Amy property, was not
statistically greater than background for either high or low volume measurements..
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Althongh the low and high volume samplers at the Weldon Spring Training Area
indicated no above-background concentrations of radionuclides from the WSESRAP, a dose
estimate was calonlated based on the average net corcentration above ha&kground levels, as
~ measured by the low volume sampler at Station AP-3004. The dose estimate performed assumes

 the primary contaminant is Th-230, : '

The exposure scenario assumptions are as follows:

* Inhalation dose occurs to maximally exposed individual while walking near the
Weldon Spring Chemical Plant perimeter for a total of 10 hours per vear.

¢ Net airbome patticulate concentration of 1.7E-16 pCi/ml (6.3E-12 Bq/ml) measured
at AP-3004 at the southwestern boundary of the chemical plant,

* Net radon concentration of 0.3 pCi/l (0.01 qul), measured at RD-3003 at the
southwestern hnundar}r of the chemicai plant.

s The effective dose equivalent conversion factor was 1.25 rem/WLM
(12.5 mSv/WLM). :

Based on the exposure scenario and assumptions described above, a maximally exposed
individual who frequented the Weldon Spring Training Area received a total effective dose
gquivalent of 0.04]1 mrem (4. 1E4 mSv) from external exposnre and inhalation of atrbome .
pariiculates and radon.

5.4.2 Radiation Dose From the Weldon Spring Quarr}* to a Hypothetical Maximaily
Exposed Individual -

Thiz section discusses the estimated TEDE to a hypothetical individual assomed to
frequent the perimeter of the Weldon Spring Quatry. The omly private residence adjacent to the
quarry site is monitored as a critical receptor, and all 1995 monitoring results indicated no above
background exposure pathways. Therefore, ail calenlations of® dose ‘equivalent due to the
applicable pathways of airbome radicactive particulate inhalation (Airborne A), radon progeny
inhalation {Airborne B), and direct external gamma exposure assume a realistic residence time
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of 5 hours/year, based on a hypothetical individual who hikes along the southeastern boundary
of the quarry. The 5 hours/year assumption represents twice the value estimated for hikers at
the Weldon Spring Conservation Area (Ref. 30).

Exposure scenario assumptions particular to this dose calculation are as follows:

* No contribution from pathways Liguid(B) or Liquid(C) in Fable 5-1 was assumed

because access to the quarry was controlied by 24-hour security and a 2.4 m {8 1t}
chain link fence topped with barbed wire. Fishing, swimming, and drinking water
from the guarry pond were not considered to be realistic exposure pathways.

* The individual hiked around the southeastem perimeter of the quarry 5 hours/year.

s The net gamma radlatmn exposure (measured at TD-1003) was 15 mramfyear
{0.15 mSv/year).

» The highest estimated annual average concentration of Rn-22( gas, at RD-1002, was
- 0.7 pCi/l (0.03 Bg/m”) above the nommal background concentration of 0.2 pCifl
(0.007 Bg/m®).

» The equilibrium ratio between Rn-220 gas and its progeny was 10%.

e The effective dose squivalent conversion factor was 0.42 rem/WLM (4.2 mSv/WEM)
for Rn-220 (Ref. 31).

The total effective dose equivalent to the hypothetical maximally exposed individual at
the quarry was $.12 mrem {0.0012 m$v) from inhalation of radon progeny, inhalation of
airborne particulates, and direct gamma exposure,

5.4.3 Radiation Dose From Vicinity Properties to a Hypothetical Maximally Expo&ed
. Individual

This section discusses the estimated effective dase equivalent to a hypothetical individual

assumed to frequent the Femme Osage Slough, south of the quarry. This scenario provides a -
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conservative but plausible exposure assessment. No private ramdancaesare adjacent to the slough
~ (it is situated on land currently managed. by the Missouti Department of Conservation (MDC)
as part of the Weldon Spring Conservation Area); therefors, all caleulations of dose equivalent
“due to the applicable pathways of fish and ingestion (Liguid B) assume a realistic residence time
- of 62.5 hours/year. This scenario uses the applicable exposure pathways listed in Table 5-1 and
' is based on a hypothetical individual who fished at the Pemnme Qsage Slough.

Exposure scenario assumptions particular o this dﬁse calculation include the ﬁﬁ]_lﬂwiﬁg:

* An annual average radicactive air particalate concentration of 2.9E:-16 ,uCiﬁnl
{1.1E-11 Bg/mi} above background, measnred by the low volume sampler at station
AP-1010 (see Figure 5-2), was used in the dose-estimate.

» No contribution to the estimated dose was included from radon progeny
concentrations associated with the Anborne (B} pathway, because the slough .is
contaminated only with uranium and is covered with water. - Consequently, above-
background concentrations of radon are not-expectzd at this location,

* The average total uranium concentration in fish samples taken from the Femme Osage -
Slough was 0.005 pCi/g (1.9B-4 Bg/p) (see Section 9.3.1.1).

+ The fresh water fish consumption rate was 6.5 g/day (0.23 nifday) (Ref. 32). .

» No- contribution: from pﬁthway Liquid {C) was incinded because the smgﬂag}t water . .
conditipns made it unlikely that the slough would be used for recreational swimming,

The total effective dose equivalent to the maximally exposed individual at the vicinity
properties from consumption of fish tissue and inhatation of radioactive air particulates at the
Femme Osage Slough as discussed above was 0.0079 mrem (7.9E-5 mSv).

5.4.4 Collective Population Dose

This section discusses the estimated collective TEDE to the populations assumed to
frequent the Busch Memorial Conservation Area. This scenario provides a conservative but
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plausible exposure assessment. Results of NESHAPS critical receptor measurements-at: locations
where members of the public are likely to frequent indicated radioactive air particulate
concentrations that were indistinguishable from background levels. However, the ingestion
pathways Liquid (B) and Liguid (C) were considered plausible. Hence, visitors to the Busch)
Memorial Conservation Area were consilered in estimating the collective population dose

equivalent due to remediation. sctivities at the WSSRAP. Dose contributions from air _.

particulates, radon gas and gamma- radiation at this location were not considered in the collective.
population dose estimates becanse the:,r were indistinguishable from backgrouﬂd levels during
1995, :

The scenario used for the Busch Memorial Conservation Area is based on recreational
nse for fishing and boating activities. - Exposure scenaric assomptions particular to this dose
calculation are as follows: : '

» The MDC estimates that approximately 160,000 persons per year use the Busch.
Mewmorial Conservation Area, which is adjacent to the chemical plant and raffinate
pits area, while another 5,895 persons participate in recreational boating activities.
Busch Lakes 34, 35, and 36 receive mmoff from the chemical plant and raffinate pits -
site, and all three lakes are utilized for fishing and boating purposes. Therefore, a K
population of 165,895 persons was assamed to have potential for exposure through
ingestion of fish, water, and sediment from the_s,e takes

+ If each fish caught is mnsmned by a different perscrn the affected pﬂpulauun wnuld
be 80,000 persons.

* The highest average total uranium concentration in the fish collected from Lakes 34,
- 35, and 36 was 0,009 pCi/g (3.384 Bq/g)} (Section 8.3,1.1).

* The average time spent at the Busch Conservation Area per huatmg trip was
approximately 5.7 houss. '

*» The average time per fishing trip was 2.5 hours.
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+ - Fach of 5,895 visitors made only one visit to the area and spent 5% of the tme
swimrning. '

+ Maximum water concentrations were 67.5 pCY1 2.5 Bg/D) and sediment
concentrations were 91.1 pCi/g (3.4 Bg/p).

» No contribution from radon and its progeny was included in the Busch Memorial
Conservation Area dose estimates. Resuits from the measurements near the lakes
indicated that there was no reason to suspect at the 95% confidence level that
concentrations were greater than background levels. '

The estimated population dose equivalent for the Busch lakes scemario was
0.043 person-rem {4.3E~4 person-3Sv), ' -

5.5 Highlights

* The largest TEDE fo a maximally exposed individual from all pathways combined
was 0.12 mrem (0.0012 mSv), estimated for an individual who hikes arcund the
quamry perimeter 5 hours per year. This value represenmts 0.12% of the DOR
guideline of 100 mrem (1 mSv) above background fevels. '

* The collective popuiation dose equivalent was estimated to be 0.043 pe:r&nn—
{0.00043 person-Sv).
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6 NESHAPS PROGRAM

This section provides information on 1995 anmual atmospheric emissions of radionaclides,
in accordance with the requirements of 40 CFR 61, Subpart H, National Emission Standsrds for
Emissions of Radionuclides Other Than Radom From Depariment of Energy Facilities.
Evaluations presented. here include airborne emissions. data and dose assessment/compliance '

information related to sources of radioactive particulate emissions at the Weldon Spring Site
Remedial Action Project (WSSRAP). This section is prepared in fulfillment of the required
annual National Emission Standards for Hazardous Air Palll.ttants {N‘ESHAPS) mommnng report
for the Weldon Spring site. '

6:1  Facility Information
6.1.1 Site Description

Specific information about the Weldon Spring site can be found in Section 1 of this
Wﬁr ) N . .

6.1.2 Source Description

~ The Weldon Spring site is being remediated in accordance with the Comprehensive
 Environmental Response, Compensation, and Liability Act (CERCLA) and the National
Environmental Policy Act (NEPA). It no longer opertes as a uraninm and thorium processing
plant and has been in mothball status since about 1966. Therefore, radionuclides are no longer
emitted from the original uranium processing plant sources (i.e., stacks, vents, or pipes)
described in 40 CFR 61, Subpart H. '

Most airborne emissions of radionuclides at the Weldon Spring site result from wind
dispersion of surface soils or dust and dirt from building debris and fugitive dust generated
during remedial actions. The two on-site water treatment plants and the chemical stabilization/
solidification {CSS) pilot facility, however, constitite potential emission points ("point sources”).
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6.2  Air Emission Data

Most airbome emissions of radionuclides at the Weldon Spring site resylt from wind
dispersion of surface soils and fagitive dust generated during remedial actions. Modeling such
emission sources is not practical because of the inability to adequately chamcierize the emission
inventory. The amount of entrainment can be estimated from fugitive dust emission factors
developed by the U.S. Environmental Protection Agency (EPA) for various materials handling
activities, but it is generally recognized that those estimates contain. gross uncentainties:.
Measurement of the entrainment and emissions inventory is also extremely difficali and results
are uncertain at best, because the emissions are highly variable over both time and location.
Accurate measurements of area or volumetric fugitive emissions can only be made with complete
knowledge of the micro-meteorology in and around the source and the use of many (usuaily
greater than 10) measurement locatipns. Therefore, modeling of downwind dispersion and
subsequent dose calculations using either assumed or measured emission rates leads to extremely
uncertain resnlts. o ' '

After evaluating the methods of assessing effective dose equivalents from radionuclide -

- emissions from the Weldon Spring site, it was determined that monitoring air concentrations at™

critical receptors was. the most accurate means of assessing effective. dose equivalents to
maximally exposed individuals. - This alternative approach has been approved by EPA Region

- 6,2,1 Point Sourees

Table 6-1 briefly describes the two water treatment plants and CSS$ pilot facility and lists
their nearest receptor locations. Because critical receptor monitoring is performed at the
‘WSSRAP, additional effluent monitoring under the requirements of 40 CFR 6] Subpart H and
DOE Order 5400.5 is not réquired. In addition to critical receptor monitoring, engineering
calculations have been perfermed to assess releases from the quarry and chemical plant water

treatment plants and resulting dose equivalents to members of the public. These results indicate . -

a dose equivalent of less than 0.} mrem (0.001 mSv) at the nearest on-site receptor location, the
WSSRAP administration building, '
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TABLE 6-1 WSSRAP Point Sources

EFF_LUEHT CONTROL NEAREST RECEFTOR

- POINT SOURCE I.D. | DESCRIPTION EFFICIENCY . | DESCRIPTION DISTANCE
Site Watar Treatment | High Efficiancy 99.97% far Administration 400 m
Plant ' Air Particulate 0.3 micron Building

{HEPA) Fiitered DOR :
Quarry YWater High Efficiency 93.97% for Residance FOOm
Treatment Plant Air Particulate 0.3 micron
[HEFA) Filtered COP -
CS% Pilot Facility High efficiancy - 99 97% for Administration 800 m
air particulate £.32 micron Building
(HEPA) filtered DOP

6.2.2 Group Sources.
The WSSRAP has not defined any grouped sources.
6.2.3 Non-Point Sources

The WSSRAP primary sources for emissions ate diffuse sources that at the most basic
level consist of two areas, a chemical plant area and a quarry area, Due to the many different
and constantly changing activities within these areas, the WSSRAP has chosen to monitor
airborne concentrations at nearby critical receptor locations to demaonstrate compliance with the
NESHAPs standard. ' ' - S '

Thé quarry diffuse source is a 3.6 ha (9-acre) limestone quarry located approximately
6.4 km (4 mi) south-southwest of the chemical plant area. The quarry is essentially in a closed
basin; surface water within the rim flows to the quarry floor and into a pond that covers
approximately 0.2 ha (0.5 acre). The quarry was used as a disposal area for dinitrotoluene
{DNT) and trinitrotoluene (TNT) process wastes, wranium, radium, and thorm residues; the

associated daughter products from on-site and off-site processing of uranium and thorium; and

building rubble and soils from the demolition of a wraninm processing. facility in 51. Lonuis,

Missouri. Airbome emissions from the quarry result from the wind blown resuspension of -
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radioactive particulates from quarry soils and resuspension of radioactive particulates due to |

remediation activities at the quarry,-such as the operation of heavy equipment and the excavation

of soils. Bulk waste removal was essentially complete by the. end of 1993, and residual waste

characterization is now in progress.

The Weldon Spring Chemical Plant and raffinate pits diffuse source encompasses §7 ha
(217 acres) on which approximately 43 building foundations, four raffinate pits, the temporary

storage area (TSA), and the material staging area (MSA) are-focated. Airborne emissions from

" the chemical plant result from windblown resuspension of radicactive particulates from site soils
and chemical plant building material/debris, and resuspension of radioactive particulates from
site operations such as bulk waste placement and soil excavation. Because the WSSRAF does
not attempt to determine emissions from specific diffuse sources within the chemical plant and

guarry areas, it is impossible to provide a realistic estimate of total emissions. However, to -

- provide the required information, estimates are based on a simple box model. These estimates
are provided in Section 5.2 of this report. :

6.3  Dose Assessment

Due to the uncertainties associated with modeling aitbome radionuclide emissions
resuliing from radioactive sources at the Weldon Spring site, the WSSRAP has chosen a more
reliable method of critical receptor monitoring. Critical feceptor locations are places where
members of the public abide or reside and have a potential to encounter off-site concentrations
of radionuckides other than radon during WSSRAP remediation activities, The critical receptor

monitoring methodology is described in-the WSSRAP Pian jfor Monitoring Radionuchide -
Emissions Other Than Radon at Wefdon Spring Site Critical Receptors (Ref. 21), which has been -

approved by EPA Region VII.
6.3.1 Sampling Procedure

As mentioned in Section 3.2.1.1 of this report, six dexignated critical receptor locatiosis
surrounding the Weldon Spring site have been selected in order to achieve compliasce with
NESHAPs requirements. The six locations were selected based on-their proximity to the site
- (less than 1 km [0.62 mi]) and the probability that members of the public would spend at least
- 8 hours per day near them. The six critical receptor locations and the background monitéring
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location are shown in Figure 6-1 and are described in Table 6-2. They include: the common
boundary of the Weldon Spring Chemical Plant and the Missouri Highway Maintenance Fagility
(AP-2001); the WSSRAP administration building (AP-2005); Francis Howell High School
{AP-4006}; fhe August A, Busch Memornial Congervation Area (AP-4007); the Weldon Spsing
Training Area on the Department of the Aﬁny property (AP-4008); and 150 m (0.1 mi} from
 the residence nearest to the quarry (AP-4011). Technically, the WSSRAP administration. -
building is considered an on-site receptor rather than a critical receptor because its occupants are
not members of the general public, and the area is under DOE control. However, for reporting .
purposes, it is referred to as a "critical receptor.” Daniel Boone Elemeritary School is the
designated background monitoring location (AP-4012), '

Each critical receptor location includes a low velume air sampler ( ~ 40 lpm] and a high
volume air sampler {~9350 lpm). Low volume samples are collected on mixed cellufose ester .
membrane filters approximately 1.5 m (5 ft) above the ground, and are exchanged on a weekly
basis. High volume samples are collected on ]ﬁrge glass fiber or membrane filters
. approximately 1.2 m (4 ft) above the ground, which are also exchanged weekly. It is the high
volume sampling results that are used to. demonstrate NESHAPs mmphance at the WSSRAP

At the beginning of each calendar quarter, the high volume fi]ters collected over the
previous guarter are composited (0. form seven distinct samples, one for each critical receptor
Jocation and background station, The high volume samples are analyzed for isotopic thorium, '
total uraninm, Ra-226, and Ra-228. For reporting purposes, the background concentrations are
subtracted from each sample concentration. If background ¢oncentrations are greater than the-
concentration of the critical receptor sample, a negative value is reported.

6.3.2 Compliance Assessment

Based on the results of the high volume samples, a realistic exposure scenario and dose
esumaj:e was developed for each of the six critical receptor locations. The assumptions made
for the dose estimates include:

« 'Breathing rate of 1.25 m*/h (44.1 fi¥/h);

DOBMOR2I548-572, Rev. 1 X
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* 50-year committed effective dose equivalent conversion factors provided in.EPA
Federal Guidance Report No. 11 (Ref. 28): '

'« Bxposuse duration listed in Tabls 6-2.

The dose calculations for each critical receptor are listed in Table 6-3. The maximum
dose equivalent calculated for NESHAPs critical receptors was 0.41£1.1 mrem {0.004 mSv)
committed effective dose equivalent (CEDE) at AP-4011 for an -individual. residing at the.
residence nearest the quarry. All doses for critical receptor locations are less than 1 mrem
[0.01 mSv) for the entire year, and are comparable to those calculated for 1994. These values
are weli below the NESHAPs limit.of 10 mrem (0.10 mSv) total effective dose equivalent per
year. '

6.4 Additional Information
No unpianned releases to the atmosphere occurred in 19‘3‘5,

Releases from the WSSRAR are primarily due fo diffuse sources. The dose equivalent
estimates listed in Table 6-3 are based on critical receptor monitoring, and therefore estimate
the: dose due to both point source and diffuse source emissions.

Data quality review of precision and accuracy for the NESHAPs high volume samples
established in the Plan for Monitoring Rodionuclides Other Than Radon at Weldon Spring Site
Critical Receprors (Ref. 21) indicated that the data quality cbjectives (IDQOs) for precision were
met, however; the DQOs for aceuracy were not met for the first and fourth quarters of 1993,
Accuracy tests indicated failure of the Th-230 spiked samples to meet the known value objective
of +50% for 85% of the samyples. The uranivm spiked samples met this objective. Failure of
the Th-230 spikes accuracy is believed to be caused by spike preparation problems rather than
by taboratory analysis problems. '

A new Th-230 spike was prepared and preserved with nitric acid for the second quarter
1995. This resulted in 100% of the Th-230 spiked filters meeting the DQO for accuracy. In
the third quarter, 67% of the Th-23{} spiked filters met the DQO for accuracy. In the fourth
quarter, all Th-230 spiked filters failed the DQO for accuracy. This pattern of decreasing
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accuracy, as time progresses after spike preparation, was also present in 1994. This indicates
that the Th-230 in solution is gradunally redaced over time. Therefore, the laboratory analyses
may have been accurate, In addition, the laboratory prepared and analyzed Th-230 matrix
spikes in house that indicated exceptable recoveries, ' :

Starting in the first quarter of 1996, a new Th-230 spike solution will be prepared and
used to spike one sample. The old spike will be used for another sample. Based on the
analytical results of the newly prepared spike sample, a néw spike solution will be prepared and
used each guarter. This should allow the accuracy DQOs for Th-230 spike samples to be met. -

6.5  Sopplemental Information

Although not required by 40 CFR 61, this supplemental information is provided to assist
the DOB in guidance development and for future interactions with the 1J.8. Environmenial
Protection Agency (EPA). Information includes the following: collective population dose
eguivalent due to airborne releases of radionuclides; statas of compliance with 40 CFR. 61
Subparts Q and T; details of non-storage radon emissions; a discussion of radionuclide emission
points; and the statis of the site quality assurance program for madionuclide emissions
measurements. '

6.5.1 Collective Population Dose Equivalent

The total 1995 collective population dose equivalent was (.043 person-rem
(4.3B-4 person-Sv). These estimates were calculated for users of the August A, Busch
Memorial Conservation Area. The approximations were based only on ingestion of fish, water,
and sediment while fishing and swimming. The NESHAP: monitoring results at the
conservation headquarters building (Station AP-4007) indicated no above background
concentrations of radionuckides. Station AP-4007 is shown iti Figure 4-3.

6.5.2 Subparts Q and T of 40 CFR 61

The regulations comtained in Subpart Q pertain to Rn-222 emissions from radium-
containing storage or disposal facilifies. Since the TSA was not yet completed in 1995,
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SlleﬁIt Q did not ap]}ljf.- H(}WG?ET, radon flux mmumments at the TSPL, as qumIﬂd h)f
Subpart Q, are schednied for 1996. .

The regulations contained in 40 CFR 61 Subpart T apply only fo sites that are .. listed
in, or designated by, the Secretary of Energy under Title I of the Uranium Miil Tailings Control
Act of 1978 or regulated under Title I of the Uranium Mill Tailings Control Act of 1978."
Subpart T does not apply to the Weldon Spring site since it does not fall into. the applicable
categories. .

6.5.3 Radon Emissions from WSSRAP Non-Storage Sources

6.5.3.1 Rp-220 Emissions. ‘The Weldon Spring Quarry was used for disposal of
a variety of radivlogically and chemically comaminated wastes from the early 1940s to 1969.
In 1995, transfer. of quarry bulk waste to the temporary storage area (TSA) was virtually
‘complete. Included in the radiologically contaminated waste disposal inventory is at least
800 cu yd (612 m*) of Th-232 residues received from Cincinnati, Ohio in 1959 and 1966, and
an unknown guantity of Th-232 contaminated residues, rubble, and equipment received since the
shutdown of the chemical plant in 1966, Radiological chardcterizations -of the quarry wastes
were performed in 1984 and 1985. Ra-228 concentrations defected in the quarry wastes during
characterization activities ranged from 1.0 pCi/g (0.037 Bg/g) t0.2,200 pCi/g (31.4 Bg/g).
Additional information about Th-232 wastes is contained in the Remediol Investigation for
Quarry Bulk Wasres (Ref. 2). ' .

To estimate the airborme Rn-220 emissions from the quarry during 1995, the above
background modified alpha-track radon detector resulis' were incorporated into a box model,
The box model approach provides conservative results and is used in place of Gaussian.
dispersion modeling, which is generaily inappropriate for estimates to close-in recepiors. The:
estimated off-site Rn-220 release from the quarry was 3.3 Ci (1.2E-11 Bg). This corresponds
to a committed effective dose equivalent to-the hypothetical maximally exposed individual of
0,108 mrem {1.1E-3 mSv). Calculations and assumptions-are provided in Appendix B.

Other potential Rn-220 sources are the TSA, which is currently storing quarry bulk
wastes, and the four raffinate pits used for the storage of wastes from past uranium refinery
operations, The chemical plant perimeter is monitored for radon gas at 12 locations nsing atpha
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track radon monitors. These monitors are sensitive to all isotopes of radon, Statistical analysis
at the 95% confidence level of the alpha track detector results indicated that perimeter Rn-220
coricentrations during 1995 were not distinguishable from background levels.

6.5.3.2 Rn-222 Emissions. As stated in Section 6.5.3.1, the quarry was used for

 disposal of a variety of radiologically and chemically contaminated wastes from the early 1940s
to 1969. In 1995 the quarry was a non-storage source of Ro-222. Virtually all the quarry bulk
wastes are now in temporary storage at the TSA. Included in the waste disposal inventory is
demolition rubble from the Destrehan Street feed materials plant in $t. Louis, Missouri: The
waste contained less than 1 Ci (3.7E10 Bqg) of Ra-226 and covered approximately .40 ha
{1 acre) of the quarry floor to a depth of about 9.1 m (30 ft). Also, several buildings at the
chemical plant were decontaminated and approximately 4,200 m® (5,500. co yd)y of waste
materials were dumped in the guarry. . The wastes contained nranium and its progeny and were
placed on the guarry floor. The extent of the radiological contamination of this material is
unknown. Radiotogical characterizadons of the above matérial were performed in 1984 and
1985. Ra-226 concentrations detected . in the waste' during characterization rahged from
0.2 pCi/g (0.007 Bq/g) to 2,780 pCi/g (103 Bg/g). Additional information about Ra-226 waste
removed from the quarry is contained in the Remedial Investigation for Quarry. Bulk Wastes

(Ref, 2).

The other non-storage source of Rn-222 during 1995 was the four raffinate pits that were
‘used for the storage of wasie resulting from past uranium. refinery operations, As in the

techwique ‘used for Ro-220 (see previous section), the airbome Rn-222 emissions from th;-.-'

chemical plant during 1995 were estimated by incorporating the above background afpha track
radon detector results into a box model. The estimated off-site Rn-222. release from the
chemical plaot was 15 Ci (5.6E-11 Bq). This corresponds to a committed effective dose
equivalent to the hypothetical maximaily exposed individual of 0.022 mrem (2.2B-4 mSv).
Calculations and assumptions are provided in Appendix B. . '

6.5.4 Effluent Monitoring Requirements
The site water treatment plant and the quarry waier treatment plant were in operation

during 1995 and were potential point sources of radicactive airborrie particulates, The WSSRAP
has developed a plan to continuously monitor air concentrations of radicactive particujates at
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" designated critical receptor locations resulting from remedial activities, in accordance with
40 CFR 61.93, Paragraph (b}(5). This approach is contained in.the report Plan for Monitoring
. Radionuclide Emissions Other Than Radon at Weldon Spﬂng Site Critical Receptors {(Ref, 21),
- which has been approved by EPA Region VII. The report includes a discussion of the WSSRAP
quality assurance program for measurement of radionuclide emissions from the Welidon Spring
site. ‘This program conforms to the requirements of 40 CFR 61, Appendix B, Method 114, and
ensures that emission measurements are representative and are-of known precision and accuracy,
Data -quality objectives -outlined by the quality assurance progtam are also discussed in
Section 6.4. : :
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7 SURFACE WATER PROTECTION
7.1  Program Overview

The environmental monitaring and protection program for surface waters at the Weldon
Spring Site Remedial Action Project (WSSRAP) inctudes monitoring discharge points permitted
under the National Pollutant Discharge Blimination System (NPDES) progran: and mnnm:lnug
streams, ponds and lakes under the surface water momtonng progrant.

_ Tha effluent, or NPDES, monitoring program at the Weldon Spring site establishes
sampling requirements for discharge points {outfalls) at both the chemical plant and the quarry.
The goals of this program are to maintain compliance with the NPDES permit requirements and
to characterize water released from the site to protect the environment and the healih of -
. downstream water users. The Project Management Contractor (PMC) uses the water data to
-develop strategies to minimize the discharge of water borne contaminants from the site in

accordance with the WSSRAP policy that all surface water be closely monitored and treated, as
necessary, to meet Federal and State requirements. ' '

' In addition, the surface waier monitoring program monitors off-site water bodies for any
‘existing contamination and any changes in contamination levels. The data generated from this.

. monitoring are used in conjunction with the NPDES menitoring to measure the success of the .

project’s g0al to clean up the site with no increase in ou,ntanunant discharge or degradation of
© the off-site water bodies.

72  Applicable Standards

The WSSRAF is subject to, and complies with, Executive Order 12088, which requires -
all Federal facilities to comply with applicable pollution control standards. Effluent discharges
from the site for 1995 were autliorized by four NPDES permits issued by the Missouri
. Department of Natural Resources (MDNR). The MDNR requires specific parameters ¢o be -
sampled under each permit. Each parameter is assigned either effluent limits or a "monitoring
only" status, which means the concentrations are reported but not limited by the permit. -
Sampling frequencies and reporting requirements for the two major permits, MO-0107701 and
MO-0108987, are summarized in Tables 7-1 and 7-2, respectively, These permits were reissued
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TABLE 7-1 Weldon Spring Chemical Plant Storm aﬁd Sanitary Water. {NPDES Permit
MO-0107701} Monitoring Requirements '
LOCATION
NP-D0OZ, NP-0003%, NP-0005,
PARAMETER NP-0010 NP-O0DG
Sampling Frequsncy " onoefmonth once/guarter

Flowr

GPD {monitar only)

GPD (monitor only)™®

Settleable Salids

1.0 miffhr

TS5

mgd irmonitor only)™

15 7 20 mgA™

Mitrate and Nifrite as N

mgf! (monitor onlyl .

Uraniurm, total

mg/l {monitor only}*

Gross o ‘oCifl imonitor only) e
nH 6 - ¥ standard units 6 - 9 standard units
Fecal caiiform -— 4001000 colonies/
100 ml*
80D -— 10415 mg/1*

MOTE: Refer to Figure -1 for NPOES monltoring locations.
£ Permit requires reparting in bath mg/l and pCifl and nﬂtlflca‘l:lun of MDHNR if munthlyr average

exgeeds 2 mg/l or daily maximum-exceeds 4 mg/l.
{al Frequancy is once/meonth. _
b} Lirmit is 90 mg/l if erogion centrol ig not degigned for a 1 in 10 year, 24-hour storm.
c) Monthly average and weskly average changed to 30/45 mg/l on August 4, 1995,
{di ©  Monthly average/daily maximum,
el MPDES permit MO-0107701 was revised on August 4, 1995 10 inglude sampling of crecsote

constituents, Cu and Zn in the chipped wood storage area pond prior to discharge to OQutfall
MP-0Q03. See Table 7-2 for limits.
- Mot Applicable.
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TABLE 7-2 Treated Effluent Parameter Lirhits__ and Monitoring Reguirements for
Quarry Water Treatment Plant (NPDES Permit MG-0108887) and Site

Watar Traatment Plant {N_PDES Farm'n‘_; MO-0107701)

LOCATION LOCATION
NP-0007* NP-0007*
PARAMETER NP-1001* PARAMETER NP-1001*
Gross a pCi/I™ Pb, total 0.10 mgl
Gross 3 pii A Mn, total 0.10 mgh
Uranium, total pCif[Me Ha, total 0.004 mg#t
Ra-226W pCif Se, total 0.02 mgfl
Ra-228H pia™ Cyanids, A_menah!a 0.0075 mg/l
Th-230™ pCiA™. 2,4-DNT 0.22 wgh
Th-232 pCiA™ Fluoride, total 4.0 mgA
Flow GPD™ Hitrate and Nitrite as N 20 mgAw
coD 90/60 mg/l ¥ Sulfate zs S0, 500 mg/
TSS BCHAC mgd™ Chlarida mg/t=
pH 8-2 standard units Priority Poliutants™ mg /il
"~ As, total 0.10 mg/! . Whole EHfluent Toxicity. aw
Cr, total 0.1 mafl P0-210% pCifwn
Ctahet  1.00 mgn A2 270 pCi/w™
Cu-Site 1.0/0,66 mgA=® Radon® pCifee
Zn-Site 5.0/3.33 mygae* Crepsote-site” ki

NOTE:

{al
(b}

lcl
{d}
1]}

Monitoring only.

Water 1reatmant plants designed for an average concentration of 30 pCifl {1.

Refer to Figura 7-2 for NPDES monitoring locations
Frequency = once per batch unlass otherwise noted.

to exceed concentrations of 100 pCrﬂ 3.7 Bqfll.

Once/month
Cuarry oniy.

Daily maximummonthly average.

11 Bgd} and never
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-.TAELE 7-2 Treated Effluent Parameter Limits and donitaring ‘Reguiraments for
Quarry Water Treatment Plant {NPDES Permit MO-0108987) and Site
Water Treatment Plant (NPDES Permit MO-0107701) (Continued)

{f) Includes priority pollutamt metals, total phenols, and total cyanide with redssoarice of the NPDES
permits. Priority pollutants are listed in 40 CFR 122.21 Appendix D, Tabtes Il and 111.)

g Lirnit applies to chemica! plant; monitering only at quarrv

{h} Annual monitaring.

{i) Quarterly monfioring.

i} "Mo statistical difference betweaen aﬁluent and upstream resuits at 95% confidence level.”

[k} Cnce per batch for each batch sampled within & period of 30 days following mtmductmn af.
CWSA water [which has failed these limits] to the SWTP. '

13 Includes: acenapthylene, acenaphthens, henzclajanthracene, dlhenzﬂla,hlanthracene,
benzolalpyrene, benzo (ki fluoranthens, chrysena, fluoranthene, fluorene, mdeno 1,2,3-cdl
pyrene, naphthalene, and phenanthrane.

{m! Craity maxirnum - 2.5 x QL. monthly average - 1.5 x 0.L. Q.L. - quantification lavel as set by

- . most recent ediion of Standard Methods {O.L. taken as practical quantification limit [POL],
(n 'Fal',rchlcrrinated hiphenyls (PCBs) bave a limit of 1 g/l

on March 4, 1994, and June 10, 1994, respectively. Permit MO-0107701 was rewsad on
August 4, 1995, '

The borrow area and borrow area hanl road land disturbance stonn water permtit,
MO-RI00B6Y, issued September 1, 1994, hasno specified monitoring or reporting require‘tﬁaﬁt&
A program was developed in the Environmental Monitoring Plan for monitoring seitleable solids
and, under certain circemstances, oil and grease. The results of this monitoring were used io

. measure the effectiveness of erosion control and improve controls if required. - Permit
MO-G679035, issued August 31, 1994, is for hydrostatic test water from site water treatment.
plant Train 2 plant and facilities construction, This permit reﬁuires sampling once per i'e}ease:_
for total suspended solids (TSS), oil and grease, and flow and teporting analytical resulis within .
30 days of discharge. There were two discharges under NFDES permit MO-G679035 during
1995, with all parameters in compliance with permit limits. This permit was terminated on
November 27, 1995. There will be no further discharges.

Effluent discharges are also regulated by Department of Energy (DOE) Order 5400.5,
which calls for a best availablé technology evaluation if the annual average uranium
concentration at the ontfall exceeds the derived comcentration guideline (DCG) for matural
uranium (600 pCifl [22.2 Bq/1]}. Measnres are also taken to keep uranium concentrations as low
as reasonably achievable (ALARA).
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The primary criteria used to develop the surface water monitoring program were the
Missouri Water Quality Standards for drinking water supplies established under the Missoun
Clean Water Commission Regulation (10 CSR 20-7.031) and the U.S. Environmental Protection
Agency primary and secondary maximum contaminant level concentrations for drinking water.
A table of applicable water standards. that includes contaminants routinely monitored in the .
surface water program can be found in Section 3.

Surface water, other than NPDES outfalls, is also monitored under the requirements of
DOE Order 5400.5, Radiation Protection of the Public and the Environment, which designates
DCGs for ingestion of water,

7.3  Hydrology Description of the Site and Quarry

Separate surface water monitoring programs have been developed at the chemical plant
and quarry due to differences in the topography and hydrologic conditions. Both programs take
into account the mechanisms controlling surface water source areas.

7.3.1 Weldon Spring Chemical Plant and Weldén Spring Raffinate Pits

The chemical plant area is located on the Missouri-Mississippi Rivers surf_ace_drﬁnage
divide. The topography is-gently undulating and generaily stopes northward to the Mississippt
River. Streams do not cross the property, but incipient drainageways convey surface water
nmoff to off-site streams. Surface drainage from the northern and western portions of the site
drain to tributaries of Busch Lake 35 and then to Schote Crégk, which in tum enters Dardenne
Creek, ultimately draining to the Mississippi River (Figure 7-1). Surface drainage from the
chemical plant's abandoned storm water sewer and Frog Pond also discharges to Dardenne Creek
after flowing through Busch Lakes 35 and 36 and into Schote Creek. Runoff from the southem
portion of the chemical plant site flows southeast to the Missouri River via the Southeast
Drainage (Vailey 5300). During late 1995 two sedimentation ponds were constmcted and placed
in operation. One is upstream of Outfall NP-0003 and receives all the flow from the watershed
prior to discharging to the outfall.  The other is in the northeast section of the site and presently
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receives part of the runoff from the Frog Pond waié_rsl_led, In the future, it will receive all
runoff except that from the PMC am:i subeorntractor parking Tot.

The four saffinate pits, located in the southwestern portion of the chemical plant a;rea,
do not discharge to the surface and collect only direct preclpitaucrn Water from the raffinate
pits has been, and will be, treated at the site water treatment plant before release. The material
staging area (MSA) basin {(SW-2015) is a temporary hoiding pond that collects storm water

. runoff from the staging area. After monitoring for uranivm and meeting the specified release
level of less than 600 pCi/l (22.2 Bg/1), this impoundment is periodically pumped into the Ash
Pond diversion channel, which flows to NPDES Outfall NP-0003 and then to Busch Lake 35.

7.3.2 Weldon Spring Quarry

Surface water bodies in the guarry area are the Femme Osage Slough, the Little Femuie
Osage Creek, and the Femme Osage Creek (Figure 7-2). These water bodies do not receive
direct runoff from the guarry, but are sampled to monitor potential changes due to the movement
of contaminated groundwater from the fractured bedrock of the quarry through the fine-grained
alluvial materials.

‘The Femme Osage Slough is located directly south of the quarry and is known {o receive
contaminated proundwater from the quarry through subsurface recharge. There is no natural
flow from the slough; it is essentially land locked, The Littte Femme Osage Creek is located
west of the quarry and discharges into the Femme Osage Creek approximately 0.5 km (0.3 mi)
southwest of the quarry. - The Femme Osage Creck then flows into the Missouri - River..
Although there has been no evidence of impact from contamtinated groundwater on the creaks
via strean emergence, they are monitored to detect any changes in the system.

7.4  Monitoring

_ Sections 7.4.1 and 7.4.2 discuss monitoring requirements at NFDES outfalls and surface
water locations at the chemical plant site and the quarry.
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7.4.1 National Pollutant Discharge Elimination System Monitoring

The NPDES permits issued to the site identify the parameters to be monifored. Basic
physical, chemical, and radiological parameters were monitored at all storm water outfails,
Additiona! parameters were monitored in the quarry water treatment plant and site water
treatment plant effluents and in storm water smnp‘les coltected for -establishing baseline :
contaminant levels prior to future remmiml actions. :

In addision to the permitted -outfalls, santples were collected upstream of NPDES storm
water Outfalls NP-0002, NP-0003, and NP-0005 from sampling locations SW-2011 (Frog Pond),.
SW-2010 (Ash Pond), and NP-0107 respectively. Quartérly samples were also coliected from
the MSA pond and Ash Pond, when possible, to monitor the effecis nf materials stored in those
areas on containinant levels in the storm water munoff.

7.4.2 Surface Water Menitoring

The following two subsections discuss surface water onitoring raqulramems at the
chemical plant site and the gquarry.

7.4.2.1 We]dun Spring C]tmca] Plant and Weldon Spring Raffinate P‘its

Under the surface water monitoring program Dardenne Creck, and Busch Lakes 34, 35, and 36
were sampled semiannually for total vranium. This monitoring was conductied to measure the
effects of surface water discharges from the site on downstream surface water, The ratfinate
pits were previously monitored as surface water but afe now monitored under treatment plant
operations sampling. - Previously, the M'SA'. Ash Pond, and Frog Pond were sampled under the
surface water program, but they are now monitored in conjunction w1t11 the NPDES program
because ﬂlE}' discharge to NPDES permitted nutfalls

7.4.2.2 Weldon Spring Qum Seven tocations within the Femme Osage Sough
were monitored to determine the impact of groundwater migration from the quarry. Two
locations on the Little Femme Osage Creek and one location at the Femme Osage Creek were
monitored to provide data to determine if there is impact on these surface waters from the
quarTy.
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Surface water locations SW-1003, SW-1004, and SW-1005 (Figure 7-2) were monitored

bimonthly for total uraninm becamse of past significant contaminarit levels in these areas, -
fluxnations in concentrations due to changes in water levels in the slough and groundwater

potentiometric surface, and the potential for these surface water contaminants to impact
groundwater south of the slough, The remaining locations were sampled guarterly to provide
sufficient data to determine any changes in these areas. Locations SW-1003, SW-1004, and

SW-1005 were also monitored quarterly for nitroaromatic compounds because these locations

are downgradient from the area of preatest nitroaromatic groundwater contamimation,

Nitroaromatic monitoring was defeted from the remaining locations based on sufficient past data

mdlcatmg ne impact and no potential for nnpact without first detecung contaminants at mrfane
water locations closer to the source. :

7.5  Monitoring Results

Analytical results of the monitoring of surface water and NPDES ontfalls are pmsentad

in the following subsections.

7.5.1 National Pollutant Discharge Elimination System Program Monitoring Results

Radiochemical, chemical arid physical analyticat results for NPDES outfalls are presented

in subsections 7.5.1.1 and 7.5.1.2.

7.5.1.1 Radiochemical Analysis. The 1995 average urarium concentrations at the

storm water discharge points ranged. from 67.2 pCi/l (2.49 Bg/ly, at NP-0003 to 127.7 pCii-
(4.72 Bgfly at- NP-0005, which are 9.9% and 18.8%, respectively, of the DCG for patural

uranium. Average anmual gross alpha concentrations ranged from 127.4 pCi/l (4. 72 Bq/ty at

NP-0010 to 330.5 pCift (12.23 Bg/l) at NP-0005.  The annual average radiomuclide
concentrations for all the permitted storm water outfalls are shown in Table 7-3. Uranium
concentration averages were caloulated on a flow proportional basis except for Outfall NP-0010
where there is no {ofalizing flow meter or flow measuring device, Flow weighted averages for.

aranium were calculated for the three major outfalls to give a more accurate estimate (than a
straight average) of the total uranium that migrated off site during 1995. - The averages were
flow weighted by summing the total daily flows for the days the samples were coltected and
summing the total activity (pCi) for the days the samples were collected, The sum of the
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" TABLE 7-3 1935 Annual Average NPDES Results for the Weldon Spring Chemical
Plant Storm Water Cutfalls ' '

NUMBER ' hrrﬁATE TOTAL
OF TOTAL }GROSS|NITRITE SUSPENDED

SAMPLE | PH [URANIUMIALPHA] AS N SOLIDS | SETTLEABLE
LOCATION] EVENTS |RANGE| (pCil) | {pCim | (mgM | [ONS {mg/ SOLIDS (midl}
NP-0002 11 ta} | 12a.5¢ [174.8| 0.4 m 33.3 <0.1
NP-0003 9 (a) 67.2* |1908| 1.6 NS 33.4 <0.1
NP-0005 11 s} | 127.7* |3305| 03 NS 26.4 <0.1
NP-0010 & | ta 1068.9 |[127.4| o038 NS 67.0 <01

(a} All pH readings were in permittad range of §.0 to 2.0.

{b) One sampla collected C1 = 102 mg/l, F = <0.26 mg/i, 50, = 41.4 mg/l.
* Flow prapartional averages. ' :

NS Mot Sampled.

Mota: 1 pCifl = 0.037 Bgfl

activity for all samiples was then divided by the sum of the flow for all samples, to give the flow
weighted average for the year.

The site water treatment plant (SWTP) and quarry water treatiment plant (QWTP) were
both in .operation during 1995. Fourteen batches were discharped from the QWTP and 24
batches were discharged from the SWTP. No daily maximum or monthly average limits are
established for uraninm; however, the design of the treatment pla.ut'is based on achieving an
average discharge of 30 pCi/l (1.11 Bg/]) uranivm with a maximum never to exceed 100 pCisl
{3.7 Bqg/1). The average uranium concentrations for the site and gquarry water treatment plants
were well below this level at 0.46 pCi/1 (0.017 Bg/D) and 1.76 pCi/l (0.065 Ba/l), respectively.
In addition, the SWTF. averaged 2.42 pCifl (0.09 Bg/l) for gross alpha and 11.62 pCisl
(0.4 Bg/T) for gross beta. The QWTP averaged 2.25 pCi/l (0.08 Bg/I) and 7.21 pCi/i
{0.27 Bg/T), respectively for these same parameters. In addition to efftwent monitoring, the
NPDES permit for the goarry, MO-0103987, required that river sedimert sampling be condacted
upstream and downstream of the quarry water treatment plant outfall (NP-1001) annualty. The .
river sediment was sampled for uraniwrn at locations SD-4090 (upstream) and SD-4091 -
{downstream) (see Figure 7-2). The one-time sampling results were 1.3 pCi/g (0.05 Bg/l) at B
SD-4090 and 1.8 pCifg (0:07 Bq/l) at SD-4091. |
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Radivm and thorium weré monitored onge per month in both site and quarry water
treatment batches with no elevated levels noted. Annual averages are shown in Table 7-4.

TABLE 7-4 Site and Quarry Water Traatrant F'Iant Annual Averages for Radium and
Thorium {pCi/l) c

PARAMETER QUARRY WTP NP-1001 SITE WTP NP-0007 |
Ra-226 0.42 {810)* 0.280 {712 |
Ra-228 1.71 8310} 1.60 1912 .
Th-228 0.41 (BA D) 0.36 (101 2)
Th-230 0.40 {8/10) 0.67 19/12)
Th-232 0.36 (10/10) 0.29 {12/12)
* Number of results below dﬂte::tlun Ilmﬁftutal number of samples..

Mote: 1 pCifl = 0.037 Ba/l

Actinium-227, Polonium-210 and Radon-222 were monitored one time in 1995 (as

required) in the quarry effluent with values of (<17.7 pCifl {0.655 Bqg/l]) 0.148 peCi/l
{0.005 Bq/l), and 3.9 pCi/l (0.144-Bq/l), respectively. The values for polonium and radon are
betow detection limits (uncensored vatues). ' =

. Estimated guantities of total natural uranivm felaasad off gite through surface water

runoff and treatment plant discharges are presented in Table 7-5. The total volume of stom -
water at the three major outfalls was measured with totalizing flow meters. Where flow meters

were not available or not operational, the flow was determined by total precipitation and runoff
curve numbers cited in the WSSRAP Chemical Plant Surface Warer and Erosion Contro! Report
(Ref. 34). Total uranium released from the treatment plants was calculated using flow meter
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TABLE 7-5 1995 Estimated Annual Rélease of Natural Uranium from NPDES Qutfalis
DAAINAGE ESTIMATED TOTAL _
AREA % OF AVERAGE RAINFALL | TOTAL | TOTALU |{TOTALU
ACRES | PREGIMTATION AS! CONCENTRATION | VOLUME | RUNOFF ! - RELEASE | RELEASE )
DUTFALL | {HECTARES) RUNOFF - - (PCIALY {Mgaliyr! | (Manttyrl | (Cihm) | (Kgiyr)
NP-OGD2 75.3 w . 124.5¢ 80.06 29.73 | 14.0m00° | 20.832
{20.4) '
NP-0003 74.6 . 67.2* 79.53 33.57 | s.6an10® | 1z.662
[30.2)
NF-0QD5 | 20:2 {8.2) " 127.7+ 21.53 7.00 | s.amxi0® | 4988
NPOO10 | B0 (200 20w 106.8 .33 1.07 | 0.433x10° | 0.887
HEO0D07 “NiA N/A 0.6 N7A 3331 | o.osaxto* | 0.086
NP-1001 NA N 1.8 N/A 1111 | o.074xt0 | o.109.
TOTAL NiA_ NiA NIA 13648 | 116.20 | 26.5x10% | 30,017 |
(il Eunoff curve mmber cotinaled ﬁ'ﬂl]‘l Uﬁ Department of 'Transpormtion Parign af Roadaide Dratnage Channetr (Ref. 55),
(1)) Total ruriedf nwequred frucrn flow meters:

MA, Mat Applicahle.

Mute: To convedt Erom Cifyr o Bgfyr mulkiphy C|.f}1' by 3.7 x O™
- " Flow weighied aveorge,

and effluent concentration datd. The estimated mass of umniﬁm reléasad off site in storm water.
and treated effluent during 1995 was 39.017 kg (26.5%x107 Ci). This is a 62.3% rednction from
the calculated amount released during 1994, This reduction may be attributed to the capping of

Ash Pond, the removal of all site buildings, and precipitation patterns. During 1995, there were -

few major precipitation events, and most events were light and widely scattered, which allowed
the soil to become dry between events. This could have reduced runoff during the events. The
light, scattered events also prevented the soil from remaining saturated for long periods of time.
Tt appears, from past observation, that saturation of contaminated soils for long periods allows
greater quantities of uranium to go into solution. If precipitation then occurs the runoff has
higher nranium concentrations than normal. -

Annual average uranium concentrations for NFDES cutfalls from 1991 to 1993 are shown
- in Table 7-6. Concentrations in 1995 .increased at Outfall NP-0010; decreased ar Ouifalls
NP-(002, NP-0003, and NP-0005; and did not change appreciably at NP-0007 and NP-1001,

compared to 1994 concentrations, The first year for sampling Outfail NP-0010 was 1993, Each’

outfall is discussed individually below.
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TABLE 7-6 Five-Year Annual Average Uranium Concéntratinns_at NPDES Outfalls

* Fipw proportional averags.

- Not applicable.
{al Outfall remoaved, flow diversed 1o NP-0005, _

Qutfall NP-0001 was the owtlet of an abandoned process sewer outfall pipeline. Outfall
NP-0001 was effectively eliminated during May 1994 when the ouifall line was removed. This
onutfall was officially eliminated from the permit on August 4, 1995, There was no discharge
during 1995. S ' '

The average uranium concentration for Outfall NP-0002 in 1995 was 124 pCifl -
(4.6 Bg/1), somewhat less than the 1994 average of 182 pCi/l (6.7 Bg/l). This reduction may:

be the result of precipitation pattemns (as discussed above) and the lack of site activity in the
watershed, The completion of a sedimentation basin late in the year had little effect, since it
was not in use for most of the year.

The average uranium concentration for Outfall NP-0003 was 67 pCifl (2.5 Bg/l), which
was greatly reduced from-the 1994 average of 332 pCi/l (12.3 Bg/1). The vranivm levels were
reduced due to the Ash Pond area becoming a managed area during 1994. The DOE requires

that water from a managed area be less than 600 pCifl (22.2 Bg/l) before discharge from the -

managed area. In the past, uranium concentrations were often greater than 600 pCifl {22.2 Bg/
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o ANNUAL AVERAGE TOTAL URANIUM {pCifl

OUTFALL 1991 1982 | - 1983 1994 1995
NP-0001 475 516 1003 | 1226 "
NP-0002 158 228 230* - 182 124
NP-0003 456 478 - BO7Y a3z i 67*
NP-0004 6 8 9* e | -
NP-0005 581 . 296 133* 347¢ 128%
NP-0010 _ - - 82 107 |
NP-0007 . - 0.363 074 046
NP-1001 . —- <0.0003 1.881 | 1.60 . 1.78
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from Ash Pond. The South Dump area of the pond and the pond bottom were aiso capped with
soil to help reduce wvranium levels and eliminate the ponding of water in Ash Pond. The
construction of a sedimentation basin immediately upstream of the cutfall may also have helped
reduce concentrations in the later past of the year,

Outfall NP-0004 was ﬁl]l‘l]]natad from NPDES permit MO-0107701 March 4, 1994, and
no samples were collected fnr'lggﬁ.

The annual average uranivm concentration at Qutfall NP-0005 for 1995 was 128 pCi/l
(4.7 Bg/1), which was significantly less than the 1994 average of 347 pCifl (12.8 BQI!). The
uraniom concentrations at this outfall are highly variable due to the two sources that contribute
to the ontfall; a sedimentation basin thai has very low levels of uraninm and an area that has
iigh concentrations of uranium during low flow runoff. The Project Management Contractor
(PMC) has taken measures to reduce uranium levels at NP-0005 (e.g., plugging storm sewers,
capping contaminated soil areas, etc.), which has helped reduce the uranium concentration.
Precipitation patterns may also have contributed to decreased concentrations for 1995,

Cutfall NP-0010 was added o NPDES permit MO-(107701 when it was reissued
March 4, 1994. There are limited 1994 data for comparison. This outfall is located at the west
end of the north perimeter fence in the proposed construction materials staging area (CMSA),
and drains a shallow wooded swale where there was often no dischargs. The annual average
yraninm concentration was 107 pCi/l (4.0 Bg/l), well below the DCG of 600 pCifl (22.2 Bg/ly
but somewhat higher than the 1994 average of 82 pCi/l (3.0 Bq/l). The NP-0010 watershed was
‘cleared and grubbed during 1995 in preparation for development of the CMSA. The increased
soil exposure may have contributed to the increase in average uranium concentration.

In addition to uranium and gross atpha, Outfalls NP-0002, NP-0003, and NP-0005 were
sampled monthly for Ra-226, Ra-228, Th-228, Th-230, and Th-232 beginning with the
Septermber 1994 sampling events and continuing throngh Febmary 1995. The results of this
sampling are discussed in Section 11,3 {Special Studies).

The MSA pond (SW-EUIS] was sampled quarterly for gross alpha, wranium, Ra-226,
Ra-228, Th-228, Th-230, and Th-232 to monitor the effects of MSA discharges on NPDES
Qutfall NP-0003. The uranium average was 110.1 pCi/l (4.1 Bq/l), well below the release
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criteria of 600 pCi/1 (22.2 Bg/ly (the DCG for uranium). Radium and thorium were measured

- to be at low levels. The results are reported in Table 7-7.

TABLE 7-7 MSA, Ash Pond and Frog Pond - 1995 Annual Average Radiological
Concentrations (pCi/l}

LOCATION ASH POND MSA POND FROG POND
PARAMETER | SW-2010 SW-2015 . BW-2011
Ra-226 0.57 . 064 | ns. |
Ra-228 1.44 ' 0.62 ' N.S.
Th-228 0.16 Q.18 N.5.
Th-230 0.85 0.51 N.S.
Th-232 0.18 013 . N.S.
u 475.17 11019 - 286.70
GGrage alpha 286.24 112;28 248 67

M.5.  Not Sampled.

Ash Pond (SW-20140) was sampled quartesly, when water was present, for gross atpha,
yranium, Ra-226, Ra-228, Th-228, Th-230, and Th-232 to monitor the effects of demolition.
debris and soil stored in Ash Pond on Ash Pond ranoff and subsequently, on OQutfall NP-0603::

Radium and thorium. were measured at low levels. Ther average results are repmted in
Table 7-7, :

Frog Pond was sampled for uranium and gross alpha in conjunction with- NPDES

sampling at Outfall NP-0002 for uranium and gross alpha Results were similar to values at

QOutfall NP2 and are reported in Table 7-7.
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7.5.1.2 Physieal and Chemical Results.

Analytical results for physical and chemical (as opposed to radiochemical) parameters at
NPDES outfalls are presented in subsections 7.5.1.2.1 through 7.5:1.2.3. '

7.5.1.2.1 Chemical Plant Storm Water. The annual averages for the physical and
chemical parameters for storm water Qutfalls NP-0002, HP»ﬂﬂD?r NP-0005, and NP-010 are
shown in Table 7-3, In addition to the permitted pamnetsrs Outfalls NP-0002, NP-0003, and
NP-0005 were sampled monthly for 2,4-dintrotolnene (DNT), 2,4,6-trinitrotoluene (TNT), -
Hazardons Substance List (HSL) metals, polychlorinated biphenyls (PCBs), and polycyclic (of
polynuclear) aromatic hydrocarbons (PAHS) starting in September 1994. The resuits-of this
' samphng are discussed in Section 11.1.3. :

Ash Pond (SW-2010) was sampled quarterly for PAHs, As, Cr, Ti, Pb, 2,4- DNT, and
2,4,6-TNT to monitor the effect of demolition debris and soils in Ash Pond on cOntArinants. in
the Ash Pond storm water runoff. None of these parameters were measured at elevated levels,
If it appears that conmtaminant concentrations are increasing, monitoring frequencies are
increased. If increased monitoring indicates that the water would adversely affect Outfall
NP-0003, a valve in the Ash Pond discharge structure wilk be closed and the water retained.
Analytical resulis are shown in Table 7- B

The MSA Pond (SW-2015). was sampled quarterly for fhe same parameters as Ash Pond
to monitor the effects of material stored on the MSA on storm water runoff to the pond. None
of the contaminants were detected at elevated levels. The monitoring results are used to
determine if the MSA water would have an adverse effect on Outfall NP-0003. If it appears that
contaminant concentrations are increasing, then monitoring frequencies are increased aad water
that would adverselj,r effect: Qutfall NP-0003 is not released. Results are shown in Table 7-8,

7.5.1.2.2 Administration Bmldmg Sewage Treatment Plant. Monitoring rexwilts
for sewage treatment plant Outfall NP-0006 are given in Table 7-9, During February, one
noncomphiance with permit limits occurred for biochemical oxygen demand (BOD) and three
‘noncomphiances with permit fimits occurred for fotal suspended solids (TSS). During October,
one noncompliance for fecal coliform oecurred. The subcontractor has tmade operational changes
to bring the plant into compliance. Sampling technigues for fecal coliform were also improved.
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TABLE 7-8 Ash and MSA Pond - 1995. Annual Avaraga Chemical Concantraﬂans

T

g/
LOCATION PARAMETER SW-2010 SW-2015

PAHs <23*% <23*
As 5.90 2.85
Cr 8.80 6,76
Ti 36.10 2.63
Pb 6.95 19.83
PCBs _ 044 _ 0.46
2,4-DNT ' 0.04 . 0.02
2,4,6-TNT 0.16 L - 0.02

All N.D. with 23 ug/l being the highest detection limit.

'TABLE 7-9 NP-0006, Sewage Treatment Plant Outfall, Monthly Averages nf
Permittad Parameters

PARAMETER™ (PERMIT LIMITS)
FC™
TSS BOD (400/ 1000
MONTH (15/20 mgAy* {1016 mgm* codf 100 ml)** | pH (6.0-9.0 5U)-
January NS NS NE 6.24{1)
Feiruary 2733 (3 10.67 13} 28011} 5.0 1)
June 10 {1} 8.2(1 <t {1) 7.00 (1
August &1} 4.3 41} <2 {1 6.49 (1)
October 8.0 {1) 4.18 (1) 7,500%** (2} 6.01 {1)
tal MNumber of samples given in péfanthesas after average.

- b} F.C - fecal coliform.

NS Mot Sampled

* Monthly averagefweskly avarage, changed to 30/45 mgfl an Auqust 4, 19585
Monthly average/daily maximum

Sample results wara 15,000 and <1

e

LE X
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75123  Site snd Quarry Water Treatment Plant Physical and Chemical
Parameters. Physical and chemical parameters were all within permitted limits {(where limits
were assigned) for the site and quarry water treatment plants.

During 1995, whole effluent toxicity (WET) tests were required quarterly for both site

water treatment plant, and quarry water weatment plant effluent. The WET test is a measure

of toxicity without quantifying or identifying the toxic constitwents, Tests were conducted on
both Ceriodaphnia dubia (water flea) and Pimephales promelas (fathead minnow). The tests
wese conducted in effluents and in test controls of upstream river water and iaboratory control

water. No effluent samples failed the WET tests during 1995 indicating that the site and quarry |

water treatment plant effluents were not toxic to test organisms. ‘Whole effluent toxicity test
results are summarized in Table 7-10.

TABLE 7-10 1995 Whole Effluent Toxicity Test Results for the Site and Quarry Water |

Treatment Plants

i PIMEPHALES RIVER LAE
DAPHNIA G Pl CONTROL CONTROL
(D)% % OLP % D.P%
BATCH DATE MORTALITY MORTALITY MORTALITY MORTAUTY
5042 01/18/95 0 2.5 0,5 0.5
S065 03727195 a Q. 0,0 c.0
5064 07/17/95 5 0 0,6 5,0
85069 11/06/25 ¥ ¥ 0,0 - 0,0
0029 02/13/95 0 (] 0.0 0.0
0032 04/24/8% 0 0 0,0 0.0
Q039 (8/21/95 5 0 0,0 0,7.5
Qo4 11/07/95 b a 0.0 0,0
P Pimephzles .
D Caphnia (Cericdaphnia)
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7.5.2 Surface Water Munitnring Results

 Analytical results for surface wa,wr monitoring locations at the chemical plant e and_
quarry are presented in subsections 7.5.2.1-and 7.5.2.2.

7.5.2.1 Weldon Spring Chemical Plant and Weldon Spring Raffinate Pits.
Uranium levels at off site surface water locations were generally reduced from the 1994 annual
averages. This gencral reduction was the result of the completion of building demolition at the -
chemical plant and a reduction in yranium migrating off site through NPDES outfalls. Average
annual uranium concentrations for surface water are shown in Table 7-11 along with the historic
high for the location for comparison, Surface water locations are shown in Figure 7-1.

TABLE 7-11 Annual Averages for Total Uranium {pCi/l) Concentrations at Waeldon
Spring Chemical Plant Area Surface Water Locations

LOCATION AVERAGE |  MAXIMUM MINIMURM HISTORIC HIGH
SW-2001 . 2.4 1.16 10
SW-2002 35.9 30.3 31.5 390 {15994}
SW-2003 8.4 ' 8.3 : 4.45 689
SW-2004 7 - 7.9 B.23 39
SW-2005 32.2 . 358 28.8 53.7
SW-2012 ™ " “ 326 {1991
SW-2016 1.8 2.0 1.12 7.8

{a) Mo samples collected, no flow from lake.

Mote 1: 1 il = 0.037 Bqg/l.

MNote 2: Two samples were collected at all locations except SW-2012. -

7.5.2.2 Weldon Spring Quarry.

Total Uraniym, The average total uranium values continuve to indicate that the highest
fevels are found in the portion of the Femme Osage Slough (SW-1003, SW-1004 SW-1005 and
SW-1010) down-gradient of the guarry. The annual averages for the surface water locations are
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swmmarized in Table 7-12. The uranium levels in the Femme Osage Slough are within historical
ranges. The total uranium levels in the Little Femme Osage Creek and the Femnme Osage Creek
remained at background ievels,

TABLE 7-12 Annual Averages for Tatal Uranium (pCif) at Weldon Spring Quarry
Surface Water Monitoring Locations

ANNUAL ' HISTORIC HIGH |
LOCATION AVERAGE . MAXIMUM MINIMUN
SW-1001* 0.46 12 0.05 13.0
SW-1002* 0.37 0.8 ' 0.05 11.5
SW-1003 32.38 52.6 8.0 252 (1989}
SW-1004 32.35 49.6 | 7.2 4000 11993)
SW-1005 © 18.05 30.5 ' 63 116 {1991)
SW-1007 8.45 16.3 2.10 89.
SW-1008 5.74 10.0 1,70 28.6 -
. SW-1010 18.18 51.5 3.5 156 {1991
SW-1014* 1.32 ' 2.6 0.05 4.08

Mote: 1 pCifl = 0.037 BaAl
* Creek locations

The DOR dose Limit for total nranium in drinking water systéms is 24 pCi/1 {0,289 Bg/1),
which is 4% of the DCG for total uraninm (600 pCi/l [22.2 Bg/1)). This value was used for
comparison purposes for the Little Femme Osage Creek (SW-1001 and SW-1002) and the
Femme Osage Creek (SW-1014). This value was not exceeded in any of the creek samples.
Furthermore, the proposed 1.5, Bovironmental Protection Agency Drinking Water Standard of

.20 pg/1 {13.6 pCi/l} for total uranivm was not exceeded at any of the creek monitoring locations.

DOBORIZ1348-552, Rev. © 122




WELDON SPRING SITE ENVIRONMENTAL REPORT FOA CALENDAR YEAR 1296 ' BI241598

Nitroarpmatic Compounds

Nitroaromatic compounds were analyzed at SW-1003, SW-1004, and SW—IG&? in the
Femme Osage Slough. No detectable lévels for any of the six compounds monitored were
observed.
7.6 Highjights of the Surface Water Program

» The mass of uranium migrating off site in storm water and treated effluent Was:
reduced by 62.3% over the 1994 mass. : '

» Thirty-eight batches of water were released from the site and quarry water treatment
plants during 1995 with no NPDES permit violations.

¢ The overall results of the WET tests indicate that the site and quarry water treatment
plant effluyent was not tﬂxic to test organisms during 1995,

* Total uranjum levels in the Femme Osage Cme.k and Litﬂe Femme Osage Creek Were
at background.

¢ No detectable concentrations of nitroaromatic compounds were observed in ‘the
Femme Osage Slough.

. & Total uranium levels in the Femme Osage Slough were within_histoﬂc'al Tanges.

DOB/CRIZ1548-552, Rev. O 123




WELDDIN SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1935 &/24r98

% GROUNDWATER MONITORING
8.1 Program Overview

The groundwater monitoring aod protection program at the Weldon Spring Site Remedial
Action Project (WSSRAP) inclodes sampling and analysis of water collected from wells at the
Weldon Spring Chemical Plant and raffinate pits, the Weldon Spring Quarry, vicinity properties;
and from selected springs in the vicinity. of the Weldon Spring site. The groundwater protection
program is formally defined in two documents: the Groundwater Protection Program
Management Plan (Ref. 13) and the Environmental Monitoring Plan (Ref. 42).

Due to lithologic differences, including those geologic features that infloence groundwater '

.flow mechanics, and the geographical separation of the chemical plant and quarry area, separate

groundwater monitoring programs have been established for the two sites. Generalized geologic
and hydrologic descriptions of the two sites are found in Section 1.3. A generalized
stratigraphic column for reference is provided in Figure 8-1, and hydrogeologic descriptions.of
lithologies monitared for the program are in Section 8.3. '

8.2 Referenced Standards
Two main criteria were used to- develop the groundwater monitoring program: (1) the

U.S. Bnvironmental Protection Agency (EPA) Quality Criteria for Water 1985 (Ref. 35), which
is intendded to protect public groundwater resowrces, and {2) the Missouri Drinking Water

_Standards (Ref. 36). “These standards are mainly used for comparison of levels 6hserved in the

St; Charles County well field. Table 8-1 identifies EPA water guality standards and Missouri
Drinking Water Standards for contaminants that are routinely monitered in the groundwater
program. Maximum contaminant levels (MCLs) and other drinking water standards are used
only as references by the WSSRAP, The affected groundwater does not represent a puhhc
drinking water supply as defined in 40 CFR, Part 141, Subpart A - Generat.,

Groundwater is alse monitored under the requirements of Department of Energy
Order 5400.5, Radiation Protection of the Public and the Fnvironment, which designates derived

. concentration guidelines {DCGs) for ingestion of water equivalent to 100 mrem (1.0 mSv)
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TABLE 8-1 Rsefersnced Federal -énd State Water Standards

REFERENCE REFERENCE
PARAMETER LEVEL .| STANDARD PARAMETER LEVEL STANDARD
Radio- Uranium 20 ppi EFRA, : : Fe 200 pgi MDWS
chemical tortalt*=! (t2.6pcn | )
Gross @ 15 i MDWS | pee | 15 en MONR
tﬂ'dfustedj“:l .
Ra-2 2% B pCil MDWS hn=t 50 ugi MDWS
fAn-22 2! 300 pCid EPA Hg™! 2.0 g MDWS
Mise. 2, A-DNT™ .17 pall MDMNF Metais | NI 100 gl MDWS
TDSW 500 mgA MDWS Se 5( mph MDWS
pletals Sy 6.0 pgil MDWS Agh 100 ugA MOWS
Aol 5O g/ 'MDWS zn* | 6.0mgA MDWS
Ba"! 2 mg ' MOWS '
Bel 4,0 ugh MDWS (o 250 mgh MDWS
Cd® & wodt MDWs Pt 2.0 mgA "MDWS
Cr 10044 |- MDWS Anions |y | 10 mga MOWS
Cut 1.0 mgA MDWS 50, | 250 mgA SIDWS
(al Propaasd.
(b Standard for combined Ra-226 and Ra-228.
Gl Primary maximum cantaminant level,
{d} Secondary maximum caontaminant level,
& Water Quality Standard for Groundwater,

EPA EP& Drirking Water Standards for Radionuclides.
MDNR  Missouri Department of Matural Aesources
MOWS Missouri Drinking Water Standard.

effective dose equivalent, based on the consumption of 730 liters/year (193 gal/year) (Table 8-2).
As gpecified in Department of Energy Order 3400.3, liquid effluent from {J.S. Department of
Energy (DOE) activities may not cause private or pablic drinking waters to exceed the
radiological limir of an effective dose equivalent greater than 4 mrem (0.04 mSv/year) per year
or 4% of the derived concentration guideline (DCG).

DOEAOR21548-592, Rev. O . 126




WELDGN &PRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1835 | Bf24/96

TABLE 8-2 Derived Concaﬁtxatinn Guidelines far Discharge Waters

PARAMETER | |  DERIVED CONCENTRATION GUIDELINE
Matural Uranium - | _ o 600 pCifl
Ra-226 100 pCi
Ra-228 100 pCif
Th-230 300 pCif
Th-232 N B0 pCiA

Mote: 1 pCi/ll = 0.037 Bg/l.

Upgradient-downgradient water quality comparisens are not practical for the chemical
plant site because it sits atop a local groundwater high and straddles the regional groundwater
divide (Ref. 37). Background values for nranium, nitrate, and sulfate were developed by the.
U.5. Geological Survey (USGS) for the shallow aquifer (Ref. 37) and are used in lien of these
comparisons, ' '

8.3  Weldon Spring Chemical Plant
8.3.1 Hydrogeologic Description

The Weldon Spring Chemical Plant is located in a transitional area between the Dissected
TiHl Plains of the central lowlands province to the north and the Salem Plateau of the Ozark
Plateaus physiographic province to the south. o

The chemical plant is located on a groundwater divide from which groundwater flows
noith toward Dardenne Creek and then ultimately to the Mississippi River, or south to the
Missouri River. Regional groundwater flow for 5t. Charles County is towards the east,
Localized flow is controlied largely by topographic highs and- sireams and dreainages.
Groundwater movement is generally by ditfuse flow with localized zones of discrete fracture-
controlled flow.
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" The chemical ptant and raffinate pit area lithologies consist of two major geclogic units;

unconsolidated surficial material and carbonate bedrock. The unconsolidated surficial matergals

are-clay-rich, mostly glacially dﬁrived uni_ts, which are generally unsaturated. Thicknesses range
from 6.1 m to 15.3 m (20 ft to 50 ft) (Ref, 3).

The primary method of assessing potential greundwater impacts is monitoring
groundwater from the monitoring wall network at the site. The aquifer of concern beneath the
chemical plant, raffinate pits, and vicinity properties is the shallow bedrock aqgnifer comprised
of Mississippian-age Burlington-Keokuk Limestone {the uppermost bedrock unit) and the Fexn

(Glen Limestone, The Burlington-Keokuk Limestone is composed of two different lithologie

zones; a shallow weathered zone underlain by an unweathered zone, The weathered portion of -

this formatien is highly fractured and exhibits solution voids and enlarged fractures. These-
features may also be found on a limited scale in the unweathered zone. The unweathered portion:

of the Burlington-Keokuk Limestone is thinly to massively bedded. Fracture densities are -

significantly less in the unweathered zone than in the weathered zone. Localized aguifer
properties are controlled by fracture spacing, solution voids, and preglacial wealhermg mciudmg
structural troughs along the bedrock- unmnsuhdatad material interface.

All monitoring wells are completed in the Bur]jngwﬂ-Kel}kuk Limestone. Of the 74

monitoring wells, 19 are completed in the weathered. zone, 35 are. completed in both the
weathered and unweathered zones (which primarily mu_nimr the weathered zone), and 20 are

- . completed in the unweathered zone. The wells in the unweathered zone of the Butlington-

Keokuk Limestone are used to assess the vertical migration of costaminants, Where possible,
monitoring wells within the boundaries of the chemical plant are located close to potential

contaminant souzces to assess migration into the groundwater system. Additional wells are

‘located outside the chemical plant boundary to detect and. evaluate potential off-site- Itugmtmu_ o

of contaminants (Figure 8-2).

Springs, a common feature in carbonate terrains, ate present in the vicinity of the Weldon
Spring site. Four springs are kmown to have been historically impacted by. previous chemical

plant operations and discharge water containing one or more of the contaminants of concern

- (Figure 8-3). Currently, Burgermeister Spring (SP-6301 on Figure 8-3) is monitored to
determine contaminant off-site migration potential via spring uauspurt
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The presence of elevated total uranium and nitrate levels at Burgemeister Spring, which
is located 1.9 kan (1.2 mi) north of the site, mdu:ates that discrete flow palhs are present in the
vicinity of the site.

$.3.2 Monitoring Program

8321 Purpose. The 1995 groundwater monitoring program at the chemical
plant and raffinate pits focused on- contaminant monitoring and establishing pre-remedial action
haseline characterization of groundwater. Total uranium, nitroaromatic compounds, sulfate, and
nitrate at selected locations were monitored annually. Total uraniom was analyzed
groundwater under the environmental monitoring program at the chemical plant in order to
monitor potential groundwater uranium plume migration since 1994 and to further esfablish
baseline uranivm concentrations prior to source removal dunng liﬂl‘llﬁdlal action. Due to-the

heterogeneity of uranium distribution in soils across the site, all active locations in the chemical - |

plant groundwater monitoring network were analyzed for total uranium.

Groundwater in the vicinity of the raffinate pits is unpacted with elevated nitrate
concentrations. The pits contain ore-refiningimpurities from uranium ore concentrates that were
digested with nitric acid, The accumulation of aqueous phase waste (chiefly rainwater in.contact
with the raffinate) creates groundwater hydrostatic mounding beneath: the pits, and nitrate-rich
water impacts very localized portions.of the bedrock aquifer in the raffinate pits vicmity. Some
of the wastes generated and disposed of as raffinate contained isotopes of therium and radivm. '
Therefors, groundwater samples from selecied locations near the raffinate pits were analjrzed far
nitrate, thorum and radivm isotopes, and wial panium.

Prior to construction of the chemical plant, the site was part of a Department of Army
Opdnance Works complex developed for the production of the nitroaromatic compounds
triitrotoluene (TNT) and dinitrotoluene (DNT) for explosives. One of the first nitroarcmatic
production lines was located within what is now the chemical plant area perimeter. Wastes
generated from the initial operation of these early production lines were disposed of in o];ien

earthen pits which released contaminated seepage to groundwater, Nitroaromatic cnmp-;'mn{i -

products were transported through wooden pipe networks. Discrete locations at the chenical
plant are known (from previous sampling) to be impacted with nitroaromatics. Those locations
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which were previously determined to have..detsctable concentrations of nitroaromatics in
groundwater were sampled and analyzed for these compounds in 1993,

Groundwater moves by both diffuse and discrete flow components under the chemical
piant. In order to monitor the discrete flow component, Burgermeister Spring was monitored
during 1995 for total uranipm, nitroaromatic compounds, riinme, sulfate, and geochenuical
parameters, The spring was sampled during high and base flow conditions to monitor the
potential impacts to the spring recharge from surface water rutioff in the vn::mlxy of the chemical.
plant.

$.3.2.2 Scope. All monitoring wells (except those completed in the unwedthered .
aquifer) were sampled annuvally and analyzed for total uranium. Monitoring welly around the
raffinate pits and chemical plant buiidings were also analyzed annually for Ra-226, Ra-218,
Th-228, Th-230, Th-232, and nitrate. Nitroaromatics were analyzed in groundwater from
locations that have historically shown detectable concentrations of these compounds.

Burgermeister Spring (SPF-6301) was monitored quarterly for nitrate, sulfate, and
geochemical constituents. The spring was monitored at low flow to measnre the groundwater '
component of spring discharge. It was sampled semiannually at high flow for uranium, nitrate,
and sulfate 1o evaluate the differences between low flow and high flow. Nitroaromatic
compounds were analyzed semiannually at low flow only tr.a monitor the groundwater cmnpnnent
nitrearomatic impacts.

8.3.3 Chemical Plant and Raffinate Pit Monitoring Resuits

8.33.1 Groundwater Monitoring Wells. Tn. 1995, the measured concentrations
for uranium, nitrate, sulfate, and nitroaromatic compounds generally remained within historical
ranges at all monitoring wells and springs in the chemical plant area, Although new highs and
lows were measured at some locations, these values generally differed from the mean by less -
than two standard deviations and typically reflected normal variation in the local aquer system :
rather than significant changﬁs in. groundwater conditions,

_ Data for all parameters analyznd during the 1995 monitoning period are presemcd'in the
Cuarterly Environmenial Data Summaries. The monitoring data for contaminants of concemn .
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{(nranium, radiological parameters, niﬁraxe:, sutfate, and nitroaromatics) are summarized and
compared with background levels and water quality standards in the following pamgraphs. Data
values are presented as reported by the analytical laboratories, Comparisons to drinking water
standards are not intended to imply that groundwatet from WSSRAFP monitoring wells must be
in compliance with drinking watér standards. '

Radiochemical Parameters. . Total urantum, which is measured at all monitoring wells,
continues to impact groundwater near the raffinate pits. In 1995, groundwater from 13
monitoring well locations exceeded the average background level of 2.9 pCi/l (0.11 Bg/l) as
calculated by the USGS (Ref. 37). These values can be found in Table 8-3. Of these, only
three locations exceeded or equaled the proposed MCL of 20 g/l (13.6 pCi/l). New highs for
uranium were recorded during 1995 at MW-2017 (15.2 pCi/l), MW-3023 {128 pCi/ly and
MW-4012 (5.0 pC¥/T). The MW-2017 uranium values have steadily increased at this location
. during the last three years. Uranium vakues in a newly installed well (MW-4024) suggest the
uranium plume extends farther east off site than previously identified. Uranium levels at this
location (southeast of the site enfrance across State Route 94) exceeded the MCL value of
13.6 pCi/l (G.5 Bg/h). '

The other radiological parameters (Ra-226, Ra-228, isotopic thorium, gross alpha, and
gross beta) that are measured annually in the raffinate pit wells (MW-3000 series and MW-2044)
were below the MCL wvalues with one exception, the MW-3026 location which monitors
groundwater along the southwestern perimeter of Raffinate Pit 4, These results can be found
in Table 8-4.

Niirate and Sulfate. Nitrate and sulfate were measured at all monitoring wells in the
chemical plant area in 1995 and exceeded the reference Ievels at some locations. Average nitrate
levels exceeded the calculated background value (1.6 mg/l) at 24 locations. The drinking water
standard {10 mg/) was exceedes] at 15 of those locations (Table §-3}. Average sulfate levels
exceeded background (32 mg/l) at 25 locations; three of these were above the secondary water
quality standard (250 mg/l) (Table 8-6).

~ Trend analysis, which was conducted for the 1993 annual Site E?:ﬁmmﬁ&ﬂ Report
(Ref. 9) detected upward nitrate trends in three monitoring wells. One of these wells, MW-4011,
continued to display these increases in 1995.. Upward nitrate and suifate trends were detected
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TABLE 8-3 Annual Averages for Total Uranium. {pCi/l} Above Background at the
Weldon Spring Chemical Plant _ "

_ AVERAGE AVERAGE AVERAGE

LOCATION (pCHIY LOCATION {pCif) LOCATION {pCin)
MW-2017 13.50 MW-2032 4,38 MW-2039 2,94
MW-2030. 11.75 MW-3023 .18 MW-4010 2.92

| MW-3003 15.53 MW-3028 3.00 MW-4022 967
MW-4011 3.07 MW-4012 3.86 MW-4024 | . 3185
MW-4020 11.52

Mote 1: Background uranium concentrations equals 29 pCifl.

Mate Z: 1 pCifl = 0.037 Bq/l.
Tahle 8-4  Radiological Isotope Results {pCi/l} at the Weldon Spring Chemical Plant
| - GROSS | GROSS
RA-226 | RA-228 | TH-228 § TH-230 | TH-232 | ALPHA | BETA
LocaTion | pcim | woim | woim | pom (pCif) (G @CIM
MW-2044 | (0.2) 0.9) <1.0 <1.0 <1.0 2.1 4.2
MW-3003 | (0.565) | (0.392) | 0.174 | o871 | <0183 | 179 28.4
MW-3006 | 0.348) | 1.89° | t0.126) | 0.252 | 10.0314) | 0445 | <273 .
Mw-3019 | 1.07 | w.aen | wozn | ca22 | w.oe721] 256 3.47
MW-3023 | <0.656 | (0.660) | t0.145) | 0.169 | <0178 | 182 18.2
Mw-3024 | 0.682) | i0.3em | w.0883) | 0.208 | i0.0272) | 1980 24.4
Mw-3025 | (0.479) | <188 | 10.0a11 | 10473 | 00618 | <142 21.3
Mw-3026 | 1.95 | (0.425) | 0,981 103. | 1.4 33.9 29.5
MW-3027 | 1.89 239 | w0196 | o648 | 00784 | 7.62 3.49
Mate 1: - Results in parentheses wera less than the guantification fimit.
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TABLE 8-5 Annual Averages for Nitrate {mg/l) Abuve Background at the Waldon

Spring Chemical Plant

. LOCATION AVERAGE LOCATION AVERAGE LOCATION _ AVERAGE .
MW-2001 * 46.0 | Mw-2002¢ 115 MW-2003" 295.0
MW/-2005* 63 MW-2006 4.80 MW-2011 4.13
MW-2014 1.75 MW-2032° 42.5 - MW-2034 2.45

- MW-3003* 370.0 MW-3023 " 130 MW-3024* 408
MW-3025° 414.5 MW-3026* 202.0 MW-3027* 58.0
MW-4001* 32,0 MW-4002 3.00 MW-4006 125
MW-4311° 185 MW-4013* 85 C MW-4014 3.0
MW-4015 4.1 MW-4018 2.65 MW-4023 2.45

Note 1: Background Mitrate Concentraticns equals 1.6 mgil

*

Exceeded the nitrate drinking water quality standard uf 10 mg/ at least once durlng 1995

TABLE 8-6 Annual Averages for Sulfate {mgfl) Ahwa Backgmund at the Weidon

Spring Chemical Flant

LOCATION

AVERAGE

AVERAGE | LOCATION LOCATION AVERAGE
MW-2002 120 MW-2003 - 100 MW-2006 9.2
MW-2012 58.0 MW-2014 38.0 MW-2010 a0
MW-2017° 1120 MW-2028 125.0  MW-2015 132
MW-2032 54 MW-2033 42.0 MW-2030 50.0
MW-2044 - 127 MW-3003 135 MW-2034 ¢ 320
MW-3024 80.0 © MW-3025 48.85° MW-3023* 250
MW-4011 83 MW-4012 36 MW-4001 65.0
MW-4020 150 MW-4021* 260 MW-4013 56

MW-4023 93
l:}ute 2 Background sulfate mnéentraﬂc:-n equals 32 mg/l .

Exceeded the sulfate secondary drinking water quality-standard of 250 rng!l at haast
ance during 18956, .
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" in MW4011. Trend analyses for 1994 to 1995 data are presented in Section 8.3.4 of this
document, ' '

MW-2034 had shown a steady increase in nitrate concéntrations and a decrease in sulfats

concentrations over the previous 2 years, but has stabilized for 1995. Nitrate levels have not h

exceeded the drinking water standards, but sulfate continues to exceed the secondary drinking
water standard. These values may réflect shifts in the uppermost groundwater flow patterns,
possibly ‘influenced by changes in—groundwater recharge due to changes in surface water
infiltration, or to remedial action activities (pwnping raffipate pits, lining around the TSA).
MW-2017, located approximately 5.2 m (i7 ft} northwest of MW-2034, did not show nitrate
increases for the previous two years, but did have noticable increases in both nitrate and suifate
for 1993, '

. Nitrcaromatic Compounds, Nitroaromatic compoeunds, which are not naturaily occurring
compounds, were detected in 28 monitoring wells (Table 8-7). New highs were recorded at
MW-2002 for 2,6-DNT and at MW-2030 for 2,4 ,6-TNT. The high at MW-2002 was within the
normal range of variation for this location; however, the increases at MW-2030 appear te be part
of an increasing trend. Although new highs were not recorded, 2,6-DNT levels have alse been

elevated at this location. Levels rose from an average of 4.0 xg/l in 1993 to 15.0 pg/l in 1994
and remained elevated at 9.40 pg/l for 1995. The drinking water standard for 2,4-DNT of
0.11 pgfl was exceeded in 12 locations at the chemical plant {see Table 8-7), all of which are
in the, northern one-third of the site or along the western perimeier,

~ Trend anatysis conducted for the 1993 znnual Site Environmental Reporr (Ref. 9y detected
upward nitroaromatic trends at six monitoring wells: MW- 2001 A{TNT and 2,4-DNT), MW-2006
(2,4-DNT), MW-2008 (2,4-DNT), MW-2014 (TNT), MW-3023 (’I‘NT) and MW-4015 (TNB).
With the exception of MW-3023, which decreased - slightly during 1994, all of these wells .
maintained 1993 nitroaromatic levels during 1994, With one exception, wells in which
downward trends were detected at a number of Iocations have remained stable or continued to
decrease during 1994. The only exception is MW-2013. . Groundwater from this location
displayed steep, decreasing trends for all nitroaromatic compounds untit 1994. During 1994,
increasing levels of TNE and 2,6-DNT were detected in WMr from this well. In addition
to the nitroaromatic componnds, sulfate, calcium, magnesium, .and alkalinity also increased at '
this location, Although the source of this change is not known, construction activities in this
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TABLE 8-7 Annual 1995 Averages for Detactable Corigentrations of Nitroaromatic
Compounds {pg/l} at the Weldon Spring Chemical Plant '

LOCATION | 1.3.5- | 1.3DNB | 24,6TNT [ 2.4DNT | 260DNT NE
TNB _

MW-2001 058 <0080 | <0030 | 0.12 0.055 <0.040 |
Mw-2002 | <0030 | <0.090 | <0.020 0.062 0.39 <0,030

. Mw-2003 | <0.030 | <0090 | <0080 | :0.014 0.43 <0.030 .
MwW-2006 | 0.033 <0.090 | <0.030 0.059 0,087 <0.040
MW-2006 | 3.06 <0:080 | <0.030 0.080 0.85 6.03
MW-2010 0.14 <0.080 | 0.31 | 0.097 . 0.62° <0,040
MW-2011 0.34 <0.090 | <0.030 0.19 1.5 0,032
MAW-2012 1,30 <0090 0.46 0.089 0.55 <0.040
MW-2013 5.50 <0.080 | 0.69 0.330 4.00 - | <0040
MW-2014 2.5 <0.080 0.042 6.160 0.430 <0.048 |
MW-2030 7.80 <0.18 24.0 0,205 9.40 <0.040 "
MW-2032 3.60 <0.018 6.45 0.450 365 <0.040°
MW-2033 4.15 < 0.080 1.15 0,495 4.20 <0.040
MW-3003 | <0.030 | <0090 | <0.030 0,46 0.23 <0.040
MW-3023 | <0.030 | <0.080 | <0.080 505 460 <0.040
MW-3024 | <0.030 | <0.090 <0.030 0.127 0.44 <0.040
MW-3026 | <0.030 | <0.090 | <0.030 0,082 ° 0.27 <0.040
MW-3026 | 0.078 <0.080 | <0.030 0.068 0.046 <0.040
MW-3027 | 0.074 <0090 | <0.030 0,052 £ 0.029 <0.040
MW-4001 37.0 | <0.090 1.7 0.860 3.05 <0.06
MW-4002 004 | <0.080 0.91 0.080 0.15 <0.040
MW-4006 14.5 <0.080 | <0030 | 0.140 2.8 <0.040
MW-4011 <0.030 <0.090 <0.030 | <0.030 0.064 <0.040
MW-4013 25.5 <0.090 0.043 0.068 0.70 <0.040
MwW-1014 | 0080 | <0080 | <0.030 0.020 0.05" <0.040
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TABLE 87 Annual 199% Averagas for Detectable Concentrations of Nitrnaroma'tic
Compounds {ug/l} at-the Weldon Spririg Chemical Plant {Continued)

LOCATION 1.3.5- 1,3-DNB | 2.4.6-TNT | 24-DNT 2,6-DNT NE -
THE .
MW-4015 1.65 | =0.080 <0.030 0.168 . 097 | <0040

‘area may have disturbed surface soils and modified infiltration p&IhWH.]FS thus exposing
pl'B\Flﬂl.lsljF covered nitroaromatic contaminated areas to contaminant leaching into groundwater.
The 1995 analytica-data indicate that increases in contamination have stabilized. Nitroaromatic
trend analyses for the chemical plant 1994-1995 data dre présented in Section 8.3.4 of this
document. .

Groundwater Overyi¢w. With few exceptions, contaminant levels remained within
historic ranges at the monitoring wells sampled under the environmental monitoring program, -
Because contaminant levels have displayed only minor variability over the historic monitoring
period, trend analysis is not conducted anmually for the chemical plant wonitoring wells.
Uranium, sulfate, and nitrate contarningtich continue to be cﬁncentrated in the area surrounding
the raffinate pits with a small area of elevated uranium and sulfate located near the eastern

boundary of the site. Pockets of mtmammaug comaminated groundwater continue 10 be present |

in the vicinity of Frog Pond, along the northern perimetar of the site, near Raffinate Pit 4, and
west of the raffinate pits on the Weldon Spring Ordnance Works property. '

Contamination i3 primarily confined to groundwater in the shallow, weathered portion
of the Burlington Keokuk ]imestone:; however, contaminants have been observed in the deeper,
unweathered portion of the aquifer in fwo retrofited wells (MW-3024 and MW-3026) near the
raffinate pits. Conditions at 'shailuw and deep private water wells monitered by the Missouri
Department of Health remained uichanged during 1995 and continue to indicate vicinity
domestic wells are not impacted by site-derived contaminants.

8.3.3.2 Springs Burgermeister Spring was the only location (SP-6301) monitored
for the 1995 environmental monitosing program. This location is a perennial spring and is a.
localized emergence of groundwater impacted by a recognizable contribution of contaminants
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from the chemical piant throughout the year, with the highest concentrations of contaminants
oceurring during base flow stages. During high flow conditions, surface water recharge along
the path of the subsurface flow mixes with contaminated flow from the site, and ihe
concentrations are effectively m%*ared ‘The spring was monitored during both high and - base
stages during 1995.

Uranium, nitrate, and nitroaromatics were within expected ¢historic) ranges during 1995.
The mean concentrations for nitrate and snlfate during base flow are 26.0 mg/l and 39.0 mg/1, -
respectively. These concentrations for high stage flow are 23.9 mg/l and 34.7 mg/l,
respectively. These results indicate that groundwater is a more significant. contributor to the
spring discharge during base flow. The concentrations for these parameters are lower during
high flow due to surface water contribution. Base flow concentrations for nifrate ranged between
5.1 mgfl and 46.6 mg/l. Base flow sulfate ranged between 33.0 mg/] and 43 mg/l for 1993,

Uranium concentrations analyzed in samples from the spring were between 47.4 pCifl-
(1.75 Bg/h) and 91.2 pCi/l (3.37 Bq/D), with a mean vahee of 63.05 pCiAl (2.33 Bg/D). These
values are within the expected range for uranium,

Nitroaromatics were analyzed in samples from base stage flow only. The concentrations
of detected  nitroaromatic compounds are within historic ranges. These compounds include
'~ 2,4,6-trinitrotolue (0.19 pg/1), 2,4-dinitrotoluene (0.05 xg/1) and 2,6-dinitrotoluene (0.27 pg/l).

" Monitoring of Burgermeister Spring will continue to determine whether remediation
activities across the northern hailf of the chemical plant lmpact the lncal groundwater quality for
the duration of the project.

8.3.4 Chemical Plant Trend Analyses
Methods

Statistical tests for time-dependent trends were performed on historical and curvent
groundwater data representing select groundwater wells. The constituents and locations. that
were selected for trending included total uranium, nitroaromatic compeunds, and nitrate in
samples from the chemical plant wells. Trend analyses were performed individually for each
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monitoring well and contaminant. The specific lncanorns, parameters, and time pennds selected
for trending. analyses are presented in Tables 8-8 through 8-10. The selected locations,
parameters, and time periods were based on'the historical site environmental remediation .
activities; historical gronndwater monitoring data, and knowledge of the site processes. The
mumber of ohservations and mumber of data reported as below the detection limit for each data-
set are also.shown on the summary tables.

The computer program TREND, developed at Pacific Northwest Laboratory, was used:
to perform the formal groundwater trend testing. The trend method employed- was. the
nonparametric Mann-Kendall test. This program was selected becanse it can easily faeilitate -
missing data and does not require the data to cosform to a particular distribvion. The,
nonparametric method is valid for scenariog in which there are a high number of non-detect data
points. Data reported as trace concentrations or less than the detection limit can be used by

. assigning them a common value that is smaller that the smallest measured value in the data set

(i.e., one-half the specified quantitation limit). This approach is valid since only the relative
magnitndes of the data, rather than their measured values, are used in the method. 'Iht:TREND ;
program was also used in past analyses of the site groundwater data. Thus, use of the TREND

program offered the advantage of maintaining continuity in the analysis methodology.- The twi- o

tailed version of the Mann-Kendait test was employed to detect either gn upward or downward
trend for each data set. In this approach a test stafistic, Z, is calculated. A positive value of
Z indicates an upward trend. Likewise, a negative value of Z indicates a downward trend. The
alpha value selected for iesting was 0,05. In the two-tailed test at the 0.05 alpha level of
significance, the null hypothesis of "no trend” was rejected if the absolute value of the Z statistic
was greater than Z,_.., where Z, . was obtained from a cumnlative normal distribution table.
Thus, the absolute value of the TREND output statistic, Z.was compared to the tabled Z ,,; value

DOE/GRZ1546-502, Rev_ O . ' 140




IFL . 0 “ABY ‘TEY-8¥S L ZIHOM00A

s so1 N pore- ‘0T iog- | osoo = a o i ¥ ol INL-8'%'T
ewa car i | 90°0- ‘&b 1- mm.n._ oL 5 a .8 I ¥ ]! LNOS'Z
- ewE o} fOTO LT oo | oo B ] d 1 ¥ 9 LHO+'Z Py B Euwuaszam. ZHOTANN
" pewE ao.nz G B0 eyo- | oo g i [ L = # of | INLB'FE .
KL 00 Y .ma._w e &2'a | Lo m a ] o 1 1 LINT-5°2
fews ool Y .wc.ﬂ. ..E.,.aﬂ_. Ko LoD ] s . o I v al ING¥'E Pung Boiy 4 1950 | OLOZANA
s oo | vo 0 La0 | ogo | 020 s s o o b ot | .INGwGZ .
lows 003§ LU0 600 | Zoo =} s ! S r ol LNa+'2 puag Boig jo geamypol | SOOZTAVUN
= (Xl i 4 e i - Lo o- te} -3 i r £ g ING-5'E
- 1o'G°L00- - 1o fu} g o L B 6 1NO+'Z eory dung HUeN | SO0ZTAMW
- n Lo .un..m- - =Tt feg -3 - 0 € 1| iNowE .
- L0000 - - oo | e g . -0 o £ bk iNO-+'T PUGH Yo 19 190my | ZOOZMNN
- LoD 10O = | @ (=) g o o g Ll iNG-8'2 .
- TOORTO - 00 i5) n 0 O & Ll LNO-+'E puo ;.eq Joumaps | L OOTANA
9661-¥661 +HEL-LEEL 4561 | tE6lL SGGl | o0l | S8AL | ¥GEL | 861 | PEGL | ONNOJWOD +NOLLYI0Y al TEM
-#B6L | -LG66L | -PEEL | -166L | -PBEL | -LBEL | -PEEL | -1BEE
(AVES 34079 (AvEA 24018 ROILS3HI viva . N
NO TrAdILNE SINIAENCD OMEHL 19343T-HON | SNOLLYAMESSD
HAMOT (ONY Hadd %98 40 "ON 40 “ON

AJBUMUNG SISA[EUY pUBI| SOELIOIROAIN S||9/\ J81EMPUNODICS) 1L [EDIWSYY  9-8 T1AVL

STl

GEE | HirdA HYONITY D HOd THOSIH IV L NIAWNOYIANT 3 LIS ONI¥Y4F NOON3A




o ey .Nmm-mvm—.ﬂ__mo.__,mﬂ__u

[
- 9E°E ZF O - a6'0 = 3 0 0 £ oL ANLS¥T
- OZ°0 ‘08’0 - TR {=} i o 0 & ol LNG-9T
- 00 L0 - 200 {2} = o o 4 oL NG+ Bely YSWNVYSN | ZE0TMIN
res .
‘Ilewe GBI N | OO'F SLT oL .| SEF s n o 0 g zl LMLG'r T
- 088 :
Twuronr N | ooz eem- | 00 [ DL = g 0 o 8 zl INOS'Z
zo'g . TURLy
‘pwsosor i | poOEOC- | OLO- | ZOD 5 & o 0 8 Zi LNG+'Z WeLD 30 GRIS HUON | OZOTMIN
IEwe am N | C£0°CLTO [ L0 | VO g q o 0 v Zi LING-9'T
lewseary | #opleo § eoo | ZOO S n 0 ..F. * LL iNG-#'2 | Pued Boid o IseRpnog | ¢ LOTAMA
IFwe gt | oOLG- PO | L0 | 20 - o’ 0 o v L0 CANL9HET
Pwson N | 1z ‘9ee- | oso- | 088 5 q 0 o ¥ ol LNd9'Z
News ooy N | Go'o’alo- | 60°0 | vO' 5 aQ 0 o e oL ANTH'T puod Boid jo uies | £LOZAMIN
SEBL¥BEL | PE6L-I66L | we6L | ¥e6L | Sesl | #eEL | S66L | dEEL | 9661 | ¥OEL | GMNOJWOD «NOILY20 a1 T13Mm
-¥G66l | -LEEL | -¥E6L | -1661 | -vEEL | -LGEL | bEGL | -L663 .
{14yBe) 34018 {1wBA 3dCTB HOILD3Ha viva L]
- MO TYAYALN IONIAIIOD anzul 1OTIICHHON | SNOWLYAHISEO
HIMO ANY tEdH) %98 C 40 "o 40 "oN

(PBNUBUOCY) AJRLLUNG SISA[EUY Pue.] SONEWCIEOILN S|[@AA JOIBMPUNCID JuBld [eanuays 8-8 318vL

=] g ra i

HEE | HYIA HYANITYD Y04 LHO4TH TV LNARNOHIANT 345 ONIEYS NOdTam




0 "ASH TES-BYS L ZIH03040

£F1
ZO0 oo [[eliie 20 N Lo BXO o g Q Q g g ING+'Z £ Hd MBsugiey 1483 | SEOTMN
JEwia ooy 1y R0 0L o | ¥ei- = a o a g gL ANG-g'E
HEews 0ol Y gL ‘0at)- ol'e- 00 L- & 5 0 o} g £l ANG+'E ¥ Id feuLEy vioN | ETGEANN
- £0°0 ¥O'0- - ) %) g o o £ ] LNO-&'7
- 00 "800 - (g} (e) g o o g g INO+'2 - b U4 FIPULEH YLON { S00SANN
- - - - {9 {2} G ;] 2} [ LH1-8'P'T
£0°0- LOFD- H5O°0 000 vOro- £EQD a 1 v} o [ g IN3-&'T
90'd- "0E'o- | R0 oo 0T 0 oL a 3 o 0 -} [ INC#'E £ Heereuiney yinos | SE0TANN
o070 'oD'D - 9 2 5 & Fi & & LNL9PT
o0 P o- O0'G ‘piro- oo 00 g = o (v} & ] Lhga'e
. ¥ 3id SIBu ey
oo Bl S0°0 ‘0L B0 ) g -3 L} i} 8 [ 1NO+'Z PROS-wS ) 30eAs | LEOTAMY
ZlLo . )
‘IpELE 00 N QE"0 "TLO g0 Y E- 5 g - o S £l INI-9FE
oY . :
*|lews 001 N OB'0- BT otz q48'Z =3 ] 0 0 g £l LNQ-9'E
LG .
Jlews 901 H LoD BOT0- 8T'0 o0 = g 0 o g £l ANGF'T puog Dol weupnoes | REoTAM
GEEL-PG6L PEEL-LEGL S5EL eal | ‘assi +EEL a6al- | ¥esl a551 tBEL | cannodmoo ~NOILYIOT @ T1E3M
a6l | -LBBL | FEBL | -Lésl | -veEL | -EGGL | PEEL | -l6GL :
{siyial 3405 2B 3g0ms HOELITHHE viva 1]
RO T AHSLN 3INIqIHKOD anNaHE 193130-NON SNOLLYAUISEC
HEMOT ANY HddN % 8E 3 'ON #0 '‘0ON

{PeNUIILDD} Aewwing SISA|euy Puel] SHIBLUOIBOILN S||9AA JOIBMPUNGCIS) R4 [EMWSYY §-g wd.m_d_ 1

BEZa0

3661 HYIA HYGNITYD BOS [HOQAN IYLINIWNOHIANG 2115 DNIYdS NOOT3MWm




i

0 "ASY ‘ZE9-FPa L ZFH0/I00

- - - - (e} 1) 0 g E 6 ING2'E
ed | s

- - - - (e} (=) g 6 € 6 INO¢'E YSY JFOWNAS 15988 | L LOBMIN

Iswgocap | oFo TFL- | 500 | L0 s a g ! r ! LNO8'2
. . . . b 0 aaEulIeY |
lI6wis 201 N 10'C "800 goo | oo g 5 0. z 1] zl LNG+'E ERaG 189AR | SOORANN
[leuia ok by 090 LLo- ag'o EL'O g -8 L L 1) Zl IN1-S¥'T
lIevia 203 b &L°0 B0 - T 100 s g ¥ 0 L ¥ ZL LNG-9'Z
. b Hd Eeulyey
- 100 800 - 000 &) g Z g ¥ . El NG 4FIULIRA 13OAR | ZOOFAMA
oo :
ews el N | SZ0'090- | e |oLog s & o [4 r £l LNL-3'P'T
IBus oar b g0°0-‘o8'L- | G9'0- } ELO- s g [ L ¥ £l INO-3'2
. N : & 1id S18uU1LRY
IS 001 N ¥e'L 'BB'Z- | FO'D- § OES L ‘s u: o l ¥ £l INOF'Z PIMLRG 159 | 10D
o ‘zore- EwE a3 |y oo zoe ] 8 8 o ] 8 g INOB'Z
Zo0 Lo flews- 0al oo § 00 ] g o o & ! INa+'Z tr U4 PULIEH AAS | £ ZTOEAAN
L0°0 ‘BOO- llewis 00 |y to'e- § E0°0 ] s o 1] g 5 ING5'Z
466 L-tEEL PEEL-1E661L 4661 rEGL SEEL PBEL SEEL el SEE L TEEL . | gNnadWoa ~NGILYI0T o TTaM
. -+66L | "L661 | -¥&&L | -1661 | -¥56L | -L66L | -PEGL | -L66L .
(440 2O LaA B 3401 NOLLIFHIG Yiva iN)
NO TYAHTLNI SONIHANDD . eyl 1D3130HCN | SHOILYAHISEO
HIMOT OHY HIddN % 06 40 "ON 40 "ON

(PaNUIIUDS) AIBWILING SISA[RLY _u.cE 1 SORELUDIEDAIN S[[PAA J91BMPUNDID TUBl4 fedluay]) 8- J1avLl

S6FZB0

S661 HYIA HYdNIYD YOS EHOSIH TYLNIWNOHIANT 3LIS DNIBdS NOOTIM -




Syl

{9y TEe5-BFG L EW0/304
“eucaaeLl) Yhipe-UosBEulng su) |4 sua2 perBlTEEMIN B U1 palajduins Bl _.___u,.E._._____.__ *a
L LOFAUN (0 UORCESXE Gyl Yl "auoieaun) YNsoe-uolBu|pung syl [0 sucy saddn pedeygeam BiYl Wl pEIE|dWnS B G0 |y *
pelulaied Bulplas ou “aio)alayy Tpoded ewn Jo) perode) siaijEndesuos a|gEI0Blep oy (=]
’ Bjap o) adop oU ‘suayeiey) SAUsuonEle Wonoenp paal] {g}
BulpUalE 0] PTRHES 10U UDTRI0T 1:3)
pEmdn fr
Meuogmis g
RARAUARG ] a
- 000 "ZONO- - gty te) E o o € g LMTE'E
. . ewey :
R LOND TEQYO- -- [ ol (8} T8 o o T 8 ._L..__ﬂn_w.ﬂ wmeesnog-pnag | szobnam
MPWE Q0L N § £0°0 'EFO- EVO ] BLYr -3 g 0 Q ¥ oL LNTB'T
. . LT IITE
HEWwns 001 N E0OB0D- | POO Lo 5 s [+ o L 131 ANT+'E EESYUTH-APION S LN
- 0D 0070 - CAvRy] (s} n b 4] £ & iNd-e'Z
i oo0ooD - Qo (6} 1= b B 4 ] R TTaly s Jeqiped UGN | b LOEAMIA
- oo Lee- | - S Q00 = g o o - € Ll LNL-S%E
- L0 TBE0 - =T LY (8} 3 Q 4] £ L h.zb.m..,w
AB18UIL &
- Lo L0 - LoD (=} 8 o o £ b ANGF'E IWEMEION-YRCN | ELOFAIA
agei-+esl tEEL- LEGL G681 tEsL G861l a8l 564 tes 1l BEEL *oEL ANNOdNOD «NOIL¥YDO¢ o TEM
“PEEL | CLBEL | PEERE | CLERL | -PESL | -LGEL | -PEGL | -166L
(0Bt 300715 (348 24078 NOLLD>3HEa Yivwa- N}
NG TrAHELN SONSIHNOD NIYL L2 NON BHOILYAMASHC
HWIM0T ONY M3ddn %56 30 "ON 40 "ON

?m:c_Eau._ AJeunung siIsA{euy puai] SONBWOJEQILN S{I8AA JSIBMPUNGID 1UBld [BIWBYD §-8 F1aVL

SEPTHD

566 L H¥IA HYONTTVD HOd 1HO4IH Y LHINNOHIAKT LIS SNIH4S NOO713



Ry

O "APY 'ZTE5-EFS I EIU0E0T

- OF1
TO0ESEE- [1zwis co3 N - T 250 & g o o g g il S1BULLEY 19OMUINOS | JZOBMIN
o0 'GEL- (il oot b GZ 0 g0 g 5 o 0 £ t £ g MEUEY 188 | SZOEAMAN
LY :
CllEw= 603 N £6'0 ‘880 £8'0 oz0 ‘s s g o 8 £l f d SIRUINEE ULON | EZOEAN
-~ oW - 080 = s 0 L ¥ B Blg eIy | Jo nos | GLOSAMA
879 'vT'S gL 'Q5E- o o0 E- g Q o o £ i + Hd SIELgEY qual | EO0EMA
CZEE L") B a0 =1 ZE2'O (=3 =4 o e} & [ Z § | alg meuyey ipnog | REOZTANA
©egg
Hews 0ok g ZEOD gL FAR oLo g g o z - tl pued Ao 1ewapnog | EE0ZMI
S 9’1 B I- - oLo o) g o L £ Ly ey YSNYSH | TEOZAMAL
LLD
‘|Iews oar iy 028 ‘FEO- S59°0- 051 s = o c g 1 We|g pEaleys apis yuey | osoZanA
- 190 L00 - T80 it n o L 2 al Weld [eaueyD BpIS dineg | 2 LOTAMIN
lews ool § BEE ‘00 0oL a8l -] n o O ¥ ol MRl [RAMEYD PP 3R | £ LOTAA
- 080 's80- - £8°0 te} g i) ! £ 8 e jearRy D Jo 4uRD | G LOZANA
- gz o v - Lo e} 8 o L L’ & . wory dung ypoy | 00TV
- 860 ‘0L'D BSO (e} n o z [ L ¥ ud s1eugey Jo yuen | 200z
9EEL-FEEL V661" 166} 5661 teel | eesr | te61 S6EE 661 96 L Feal «MOLLYo07 al TEM
“PEG L -LEBL “+BBEL -LEEl 661 -VGE L P56l -LE&L
l44110d) 340718 1yyiod) 3doTs NOILLD3HIG viva N}
NG T AMELLNI 3ONIOEANDD aN3HL LOA130-KON SROILYAHISAO
HIMODT ANY H3ddn %S6 400N 40 "ON

Afeliing sisAjeuy pues] wnugin [BI0L S|ISAA JSIEMPUNOID Jue|d BOMUBYD B-8 T1EGVL

QELTI0

SEE] MY3A VONITYD HOA LH043H T LNAMNMORIARNT J1IS SHIHAS NOJT13M



Lyl

0 ‘ARl “TES-SFSLTIHO0G

"eUCIABLIN| yryoey -UoiBuiung euy Jo eunz ieddh peleyisem Byy u) peBdWOD £IB F|EN |1y

+
peuoued Buipuan ou ‘eicjalayy poued eyl Jo) paliods) sUGNEILGSUND BQELHISH O [
e1ep ol adoje ou "eI0paIsy) TAIBUDNELS USOAA)D psd) (g
Buipualt 1o} pe10619s 10U LWORETT ]
paesrdry N
Aisuonels 5
pUEAUIA D] 4]
I[FHie o0 | . 050 ‘olo- S50 530 g =3 g F ¥ & EamEtu&.meB:..._am.ﬁ:um ET0FAA
JiSLE oDy 4 SF0 'SE°E- BEL- S8 L L= o o ¥ “l iglELle ] 1BE@YINDG | - Eai.._._#,__ -
61 'BCEL- | 009 k.mmﬁw. &l 1" erA N g o o Q g R IBLUR G JSRRINOS 1SR O DN
Jews 003 g1'o tmm..q. Z1a a1q g 2 o o 4 Gl IQetltisd qunog B 1 Ol AN
- £2'0 0RO = | eg'o- L] g o b4 -4 8 JLIG Y 19EBULIGN-19E] & LOPFAAIAL
- ¥ED LED - 60'0- =) =S 3 £ ¥ ol ARRued 1ETRUON- RSN 51 0FAIN
- Q0 -- 10°0 = & L 4 r ol 18]1MULIA S 19MLLIGH-LI0N 2 LOPAAIN
HEWT 001 M £2°0 B0 itae 1R i £ s 0 L T 1 Clesuned 18MINGS | A00eAMIA
) - #id
- 0 'ELO F4igy! = 2 o ¥ 4 G HRUIYRY RIS 15840, 00N
; . #Ud
e Dol oro oL Lo gL0- 3 E o I ¥ B RIRUNEY “AR1BUINEd 15040 L OCHAAN
asBE-+EB1 #E81L-LEEL aB&L +EEL 568 L +BS5L aBel 8l g8l | PE8lL «NOILLTD0T al TEM
“reG L -GGl -PeGL -Lag 1 P61 “LBGL FEEL “LGGL
{yradl 340718 A0 34018 NOLLD3HIA Yivid [N}
NO TY¥ASELNI 32ANIAIINOD anNZdl 123139-NON SNOILYAYESE0
WD ONY HE=ddn %596 40 "ON 40 "ON

(PERUpBUOD] Aleuung SISA|EUY pual] WNIURI [B1SL SIIPAA ...ma.ﬂ::ﬁ::n...@ B4 B2y -8 J19v¥d

SEFTI0

9661 H¢IA HYANITID HOd LHOCIH T ANTINHCHIANT I1IS BINIHLS MO D130



arl

O saey TES-EF9LETHOE00

- TT'E 'SE'O- - gL'0 ) g 0 o £ & SIRULEY IRIRULIRY hh_._n TOOEMIN
. . rud |
MW ool i FE'S FEL- Gz'e- BEE 5 n 0 L ¥ o] sleULiaY Jeloiled 1504 | LOCFANA
S7°€ ‘oFal- IEWE 903 [y SLT oooT8l- = 5 o ¢ 8 | ' Iid FIRUYEY E.u_m.,.,_u..._hm LEOEAMM .
ZZELL 'E6°602" __E..w a0l p 00'gl- | OO BDE" S g o o 5 g £ 3 sapULLEY 98] mn.aw____..__.._..
IBwW3 003 N So Pl ovia | o066 | oouee 8 a. o 0 ¥ FE t ud sleuiey YLoN | EZOEMN
JIBE 003 LLLETES T | 0FLE | .umh_.. 3 s v] 0 ¥ FAN ¥ U BBUEY QUON | EOOSAMIN
SF L6k 5T ELZE P00 09'Zl- | OOE'EL- g 5 0 0 g [ TR | oA ewuiey ineg | §EOTAN
GO00RE 'EL'OFE- | PEELE LS LEE | OUEL . Bon's14- 5 a o o & & E i WU ey pnes | gE02AMN
- : . ¥
15°G- ‘65 OLE- LViE'TogeT- | ow'eT- | O0G'SE- a 5 o o 6 6 BIBULLEY IANCS-YE), 180 |/ E0ZAN
- Le'FL TOTET- - g8 G- | =] o o g LE Bely PEWAYSIH | ZE0TAMIN
- EL0 EE0- - -1 ] s ¢l .. g+ m_ | s pucg Boug yo seemipneg | Ziozmn
__n_.tu ool G&'S 'BErE- oG- - 1= I -4 .8 4] o] ¥ ol . Bapy damg] ypoy ..maun.a____a .
IEws oWy - m.u.cn b e 09ag f9ET 5 5 s} o] ¥ ¥l tid samugpey o gpay | EOO0ZVIY
B 001 1 PO 0L g6 poroe- | £89°1T- s ] 0 0 ¢. ¥l puBd YaY o Em__...___ A zoozaaw
IEws a0l N LR TRLOE Si°8 Toe 5 n g 0 ¥ £l pucy 4sw Jo 13 | LOCTANN
SREL-TEEL ¥651-1661 . 26651 +8eL agEl 661 5661 roEL o8& L +eEL «NOILYI07 dl T1am
) P61 -LGEL -+g61 | -166L | -#661 | -16G1 | P88l | -Le&L
fh/1104} {hjiind) 34075 NOLLOISE vl -IMl
3dOTS WO TYAELNI IOEEAIINGD aN3HlL L1313 -NON SN YAHTISE0
HIMOT (Y HIddn %56 30 'O 40 "ON

AJELULUNG SISA|RUY pUSI| S1ERIN S[IBAY JB1EMPUNOID TUB] [ESIWBYY) OL-§ T1aVL

SEFIE0

48& 1 HedA SYANITYD Y0d IHOLA3H T NAWKOHIANT 3115 ONHdS NOT1aW




6rl o - o 0°AOH 'Z65-8Y51 2030

*GUOISA Ynaay-UolBEIITg # J0 SUDZ PalaLyIBERUN Si4} L peE(duCD $1 | OB an
"1 PO 10 uondamce !.ﬁ Ynn B0 SELIE xnxnmu.,....uuu:___._..m oA 3o #uoz reddn peasyiees eyl U pedaphues GE HRw ||y N
_um,.Entun Bupuall AU ‘slopalat]) (pousd SWR o) pel0ded SUCHRAURDUGD S[0BI0ELEE TN {4}
BIE[ 01 AC0[a DU ‘Bt0)adat]] .h..n:onﬂm L fedip pUB | [}
. BLIPURR 303 Pogaales 108 UoIBI0 e}
paesdny n
Asuoge)s ]
FRANLIMD]-
- LLL i -- " 0s0 =} L] O L £ ol iepeltiey] 1eeanognos | ETORMIN
- C g0 "LO0- o =) R e L ¥ & JMAwLe weeyinogasey | QEOEMIN
- +0°0 'Sk E - S80°0- % 5 o o £ 6 | dwewwegjsseyuon-19es | BLOPAMM
g oo) gE 0 VD LB80 QE'D g -] a a ¥ ol leleued s poy-YUeN | 510N
- EET LV - 1l L] 5 O 0 [ 8 leelduad ULON | LOTAAN
} FTENTTN
- o ietge- L - LT 1= g o 8 e | n IEMUUON LGN | 40PN
. . . . "
Eis 0] SYEF LLEL O5FE a0'9g g n 0 Q ¥ oL pucg Yay Islallled 13908 b Lo
- ud
- og L Auo - ECl (e} n 0 o B € FELIHEY IO1BUINEd 1300 | SOTHRAAIN
4EGL-F6EL HEEL-1EEL GEE L PEEL ac61l oGl 113 roEl 986l TeEL «NOILYDO1 al TIam
“v66 | “b6E | -fréa L -Le6l “PEEL “}66 L “vEEL -L&&L
[had) AN 3dDS NOLWLD3HIa vivd L
24O HO TYAHALNI SINIAIHNOD NEHL LO3NAT-HON ENOILYANISSO
d3IMOT ANV 1B4dN %96 30 "ON 2 "ON

{PONUNUGT) AJBLULLING SISAIELY PUal] 61RAIN SHOA JOIEMPLNOID Jueld [BOILIBYD O1- JT18VL

SEFTI0 S66 | YWaA HYONITYD HOd L0434 TYINIWNOHIANT FLIS SHHJS NOTI1aM




WELDDN SPRING SITE ENVIROMMENTAL REFORT FOR CALENDAR YEAR '1 595 . Q&2496

of 1,96, Iftheahsnlutavaluanftthouqmt stdtistic was gmatea'man 1.96, thmamgnjﬁcant.

trend was reported.

One-half the specified quantitation Limit (on the date: of analysis) was used in the trend

analysis for all data reported as below the detection limit. The purpose of utilizing one-half the
quantitation limit for non-detect data was to minimize th&-j’;_ﬂt&ﬂﬁﬂl tias of the data. However,
a consequence of this approach may be that in some instances the results may have been

impacted by quantitation limits changing over time. The affect of varying guantitation limits is .-

more likely to impact the trending analysis in instances where a large nomber of non-detect data
‘are present within a given time series. The summary tables include the total number of data

observations and the total number of non-detect data points fur each data set so that this factor -

may be considered.

* Graphs presenting the contaminant concentration versus time for each comtaminant per
trending location were developed. These graphs were utilized to help identify suspect data
outliers for each trending analysis. No statistical tests for suspect outliers were conducted. Data
which were saspect were flagged and rechecked for potential data transcription errors, etc. No
obvious errors were identified. Thus, alf data were included in the trending analyses regardless
of whether they were mspect outliers ynless they were qualified by the WSSRAP QA/QC data
review process.

In general, data collected between the years 1991 and. 1994 were filtered using a
.45-micron filter. Data collected in 1995 and 1996 were collected as non-filtered samples. In
order to maintain continuity during the trending analyses, non-filtered data obtained between the
years [991 and 1994 were removed if both filtered and non-filtered data were reported for the
same period of time. Similarly, filtered data collected in 1995 were also removed if both
filtered and non-filtered data were reported for the same time periods. However, some of the
data points from 1992 used in the trend amalysis represented non-filtered samples (filtered
samples were not collected for these periods). Subsequent trend analyses were conducted with
the non-filtered data collected during 1992 was removed to determine if the non-filtered data had
any affect on the trend direction for data between the years 1991 and 1994, Overall, filtered
and non-filtered sampling results appeared to be very similar in. concentration. This is
demonstrated by comparing filtered versus non-filtered data for the same time period. The
graphs generated presenting the contaminant concentration versus ‘time indicate that the

DOE/OR/21548-502, Rov. O 130
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difference between filtered dnd non- ﬁlterﬁd concentrations for the samp.le time is relatwel}*
: mm;unal C :

In order to maintain sufficient power of the test, the analysis was limited to data sets with
four or more data points. Therefore, if fewer than four detected concentrations were present
in agwenmnes-enﬂsforacmﬁammant the datz set was not analyzed. Thesedatas-ats
designated as "{a)" and "(c)" in the sulmnary table.

The linear slope of the trend was esﬁma:edfcraﬂdatasetsmwhjchasigniﬁcamupward
or downward trend was identified. The slope was estimated using a nonparametric pruwdu:e
included in the computer code for the TREND program.

The estimates of the trend slape for all data sets with MEmﬁainendsm'epmwdedm
Tables §-8 through 8-10. A 100(1-a)% two-sided confidence interval about the true slope was

also obtained by the nonparametric technique, The upper and lower 95% confidence limit

estimates of the slope are included in the far right columns of the summary tables,

Trend analyses are intended to statlsm:ally mchcaxe the presence of an upward or

downward trend in contaminant concentration and should not be used as predicting future
concentrations. The trend analyses should be used to identify site locations which may require
close scmtm:,r during future monitorng.

Mo upward trends at the chemiral plant for nitrcaromatic compounds were suggested by
the trend analysis for 1994-1995 data. Locations for which upward trends were detecsed using
1991-1994 data (west of Ash Pond, south of Raffinate Pic 3, and along the northern perimeter
of the site) have stabilized. A summary of nitroaromatic trend aﬂﬂ]}'SlS for the chemical plart
18 found in Table 3-8.
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Total Uraninm

Groundwater uraninm analytical results were trended at locations representing all areas
of the chemical plant. No upward trends were detected. The uranium trend analysis is
suenmarized in Table 8-9. '

Nitrate

Nitrate concentrations were trended at locations along site perimeters and in the
immediate vicinity of the raffinate pits. Locations that previously (1991-1994) showed upward
trends have stabilized. These stabilized locations include the raffinate pit monitoring wells. No
upward trends were detected. The nitrate trend analyses are summarized in Table 3-1G.

8.4 Weldon Spring Quarry

§.4.1 Hydrogeology

The geology of the quarry area is separated into three units; upland overburden, Missouri |
River alluviom, and bedrock. The unconsolidated upland material everlying bedrock consists
of up to 9.2 m (30 ft) of silty clay soil and loess deposits and is not saturated (Ref. 2). Three
Ordovician-age formations comprise the bedrock at the quarry: The Kimmswick Limestone, the
limestone and shale of the Decorah Group, and the Plattin Limestone. The alluvium along the
Missouri River consists of clays, silts, sands, and gravels above the bedrock. The alluvium.
thickness increases with distance from the biuff towards the river where the maximum thickness -
is. approximately 31 m (100 f). The alluvium is truncated at the erosional contacy with the |
Ordovician bedrock bluff (Kimmswick, Decorah, and Plattin formations) which also composes
the rim watl of the quarty. The bedrock unit underlying the alluvial materials is the Decorah
Group., Primary sediments between the bluff and the Ferame Osage Slough are inorganic and
organic intermixed and imerlayered clays, silts, and sands with some organics.

The uppermost groundwater flow systems at the quarry are composed of aﬂuvial.é.ud |
bedrock aquifers. The alluvial aquifer is predominantly controlled by recharge from the
Missouri River and the bedrock aguifer is chiefly recharged by precipitation and overland runoff. -

DOEIOR/Z1548-592, Fsy. O 152
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At the quarry, 17 monitoring wells are screened within either the Kinimswickﬁﬂemﬁﬁ'-
(upper unit) of Plattin Formations (lower unit) to monitor contaminants near the quarry within'

the bedrock (Figure 8-4), Twelve monitoring wells were installed to menitor comtaminants

within the Kimmswick-Decorah Formations comprising and surrounding the quarry, Three other

monitoring welis are located south of the quarry within the Plattin Limestone to assess. vestical
contaminant migration. Two monitoring wells, one in the Kimmgwick-Decorah Formation and
one in the Plattin Formation, were instalied north of the guarry in 1995 to menitor upgradient
groundwater quality. These wells wﬂl ‘be used. for hackground data when sufﬁment data are
available.

There are also 36 monitoring wells screened in the alluvium at the quarry and to the

Missouri River. The wells west of the quarry monitor the uppermost water bearing unit below.
the quarry water treatment plant equalization basin and effluent ponds. The alluvium monitoring

wells north of the Femme Osage Slongh monitor contaminant migration south of the quarry,
while those sonth of the slough monitor for possible migration of contaminants toward the well
field. The St. Charles County monitoring wells, the RMW series wells, are designed to provide

an early warning of contaminant migration toward the county production well fieid. The county

production wells are monitored to verify the quality of the monicipal well field watér supply.

The wells located in the Missouri River flood plain were capped with water-tight, compression-

fit caps prior to and during the floodwater inudation event of May 1995 to September 1995,

Monitoring wells MW-1042 (Plaitin) and MW-1043 (Decorah) provide upgradient

groundwater quality data for the central portion of the quarry. These wells were installed in
- 1995 as part of the quarry residuals operable unit. Monitoring wells MW-1034 (Kimmswick-
Decorah) and MW-1033 (alluvitm) are upgradient of the sonthwestern portion of the guarry.
These upgradient wells provide an assessment of groundwater quality in these materials and
provide background data. In 1992, eight groundwater monitoring wells were instafled in the

Darst Bottom area approximately 1.6 km {} mi) southwest of the St. Charles County well field

by the U.S. Geological Survey (USGS). to sindy the upgradient characteristics of the Missouri
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TABLE 8-11 Mean Background Values for Quarry Groundwater Monitoring Locations

KIMMSWICK/ - ALLUVIAL/ " MISSOURI
DECORAH LNCONSOLIDATED ~ RWVER'.
PARAMETER FORMATIONS™ - MATERIALS" ALLUVIDM®™
Tatal Uranium Mean 2.35 0.67 2.03
cia '
el 95% C.I." 1.18; 5.88 _-0.83; 2.16 -2.71; 8.78
Radium-225 Maan 0.18 0.50 1.41
{pCif) . . . .-
a5 C.l. +0.78 +=0.77 +1.71
Radium-228 Mean 0.77 0.48 1.59
ipCisM . - e e -
5% C.l, +2.06 +2.06 +13.1
Tharium-228 Mean 0.26 .39 0.24
ifl
(PG 95% C.I.° +0.94" £1.03" £1.72"
Thorium-230 Mean 0.23 0.32 {0.6%
{nCifl) . . - .
95% C.I. +0.556 094 +2.93
Thorium-232 Maan 0.26 0.12 £.20
Cifl
pCiny 95% C.1.° +0.92° 10,86 +1.68"
Gross o Mean 6875 1 1.54
Cin
Ll 95% C.1." +6.85" +3.5™ +16.6”
Gross B Mean h.77 0.9 3.0
Cifl
oLl 95% C.1." £6.08 £25 £13.9"
Mitrgaromatic Mean No datects Mo detects Mot analyzed
Compounds
Arsanic Mean 1.38 1.53 4.08
Al
woll a5% c.l.)” -0.84; 3.70 £.59; 4.04 -1.29; 246
Barium Mean 144.9 232.0 408.56
Ik -,
g 25% C.I. 110.0; 179.8 178.4; 2B5.6 137.1; BRO.D
Mitrate Mean 1.06 0.1 Q.45
irrgfi) R ' '
B5% C.I. -0.62; 2.73 -0.05; 0.26 -2.33; 3.24
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TABLE 8-11 Mean Background Values for ﬂusr_w Groundwater Menitoring Locations

{Continued)
KIMMSWICK/ ALLUVIAL/ MISSOURI
DECORAH UNCONSOLIDATED RIVER
PARAMETER FORMATIONS™ MATERIALS™ ALLUVIUM®™
Suifate Mean #2.3 . 38.8 a7
{mig/li R
95% .. 32.6; 132.0 23.1; 54,5 6.31; 68.0

{a}
{b)

{ch

- .

MW-1034 (DOE)
MW-1035 (DOE)

Crarst Bottorn Wells {LUSGS and DOE)
98% Confidance Interval about the mean

Average radiclogical arrpr

DOEORIZ1543-592, Rev. 0
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River alluvium in the vicinity of the quarry. These wells provide a ief&ﬁnce for backgitumd

values in the well field ‘area and have been sampled by both the USGS (1992) and the DOE

(1994). A summary of hackgmund valnes used at the quarry-is pmvided in Table 8-11.
8.4.2 Monitoring Program

Groundwater monitoring is performed in both the alluvial and bedrock aquifers at the
quarry (Figure 8-4). Three separate moniforing programs were employed for the quarry in
1995, The first program addressed shmp]ing the Department of Boergy wells and monitoring
the guarry area to determine contaminant migration and the effects Df quarry dewatering and

bulk waste removal, which began in mid-1993 and were completed in late-1995. The fm;uenéy-.

of sampiing for each location was based on the distance of the well from the source or migration

pathway. Monitoring wells -on the guarry rim weze sampled monthly for total nranium and

nitroaromatic compounds, due to the changes in concentrations over time, to better establish the

trend in concentrations at these loeations, and to menitor the effects of quarry dewatering and

bulk waste removat activities on the groundwater system. All locations were sampled at least

anmally for radiochemical parameters and were qualitatively. analyzed for mitromromatic

degradation products.

The second program monitors the St. Charles County well field and the associated water
treatment plant. Active production wells, the St, Charles County RMW-series monitoring wells,
and untreated and treated water from the County’s public drinking water treatment plant were
sampled quarterly or semiannually for selected parameters. This portion of the moenitoring
program was developed by representatives of the Department of Energy, several State rna':gulau;c-r)r
agencies, and St. Charles County:

- The third program monitors the equalization basin and the two effluent ponds at the
quarry water treatmemt plant (Figure 8-4). Monitoring wells MW-1035 through

MW-1037, MW-1040, and MW-1041 were sampled quarterly and annually for selected
parameters, The monitoring program was initially developed to mest the substantitive
requirements of 40 CFR Part 264, Subpart F, and 10 CSR Part 25.7, which require the
monitoring of contaminants of concern in the groundwater beneath storage facilities. The
contaminants of concern were derived from the Engineering. Evaluation/ Cost Analysis for the
Proposed Management of Contaminated Water in the Weldon Spring Quarry (Ref. 40) and the

DOE/OR /21 B48-E32Z, Rov. 0 ' 157
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Baseline Risk Evaluation for Exposure 1o Bulk Waste ar the Weldon Spring Quarry, Weidon
Spring, Missouri (Ref. 41). This is discussed in Section E.S-.-L '

The groundwater monitoring program at the quarry was dramatically impacted when the
Missouri River flooded the St. Charles County well field from May until September 1995,

Heavy spring rains also caused flooding of the Femme Osage Slough. This heavy precipitation

resulted in the inundation of the well field, Nine monitoting well locations were not sampled

e

during the second bimonthly peried due to the flooding, These wells were fitted with

compression fit caps prior to flooding to prevent floodwater inflow. One of the county’s
production wells (MW-PW03) was flooded and was not sampled during the second and third
quarters. The remaining production wells were sampled during this period. The analysis
indicated no detectable levels of total uranium.

8.4.3 Weldon Spring Quarry Monitoring Results
8.4.3.1 Quarry. Radiochemical Parameters. All groundwater monitoring wells

at the quarry were sampled for the following radiochemical parameters: tofal vranivm, Ra-226,
Ra-228, isotopic thovium, gross alpha, and gross beta. The uranium values continue to indicate

that the highest levels occur in the bedrock downgmdient from the quarry and in the alluvial

material north of the Femme Osage Slough. The annual averages for the locations that exceed
background arg summarized in Table 8-12.

TABLE 8-12 Annual Averages for Total Uranium tple’I} Above Average Backgmund
at the Weldon Spring Eluarry

LOCATION ANNUAL AVERAGE MAXIMUM MINIMUM
MW-1002 2.98 . a.70 1.88
MW-1004 3246 4150 2520
MW-1005 1895 2190 1600
MW-1006 ' 2563 3630 - 2010
MW-1007 39.33 64.0 218
MW- 1008 1980 2580 1290
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TABLE 8-12 Annual Averages for Total Uranium (pCi/l} Above Average Background
at the Weldon Spring Cuarry {Continuad])

LOCATION ANNUAL AVERAGE MAXIMUM - MINIMUM
MW-1010 3.52 10.2 010
MW-1012 2.43 244 2.43
MW-1013 806.8 1030 687
MW-1014 : 1012 1120 : 803
MW-1015 285 ' 333 243
MW-1018 18 | 205 164
MW-1019 2.92 5.0 0.75
MW-1020 3,06 4.47 ' 1.64
MW-1027 352.7 430 275
MW-1030 48.76 772 18.6
MW-1031 75.1 110 54
MW-1032 731,67 933 555
MW-1033 297 4.30 1.48

MNote 1: 1 nCifl = 0.037 Bg/l.

The proposed U.S. Environmental Protection Agency total uranium drinking water
standard of 20 xg/l (13.6 pCi/l} was exceeded at MW-1004, MW—IC_ﬂJi, MW-1006, MW-1007,
MW-1008, MW-1013, MW-1014, MW-1015, MW-1016, MW-1027, MW-1030, MW-1031, and
MW-1032. All of these monitoring wells are located north of the Femme Osage Slough and

. have no direct impact on the drinking water sources in the Missouri River alluvium. - The 4%
. of DCG for total uranium in discharge water, 24 pCifl, was exceeded at MW-1004, MW-1003,
MW-1006, MW-1007, MW-1008, MW-1013, MW-1014, MW-1015, MW-1016, MW-1027,
MW-1030, MW-1031, and MW-1032; however, these wells are not located near any drinking
water sources.

Gross alpha was also monitored at the quarry and well field. Bleven locations exceeded
background for gross atpha and four of these exceeded the MCL of 15 pCi/l. No locations south

DOESOR/21 548-552, Rev. O 150
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of the Femme Osage Slough exceeded the adjusted gross aipha MCL. The gross alpha m are’
summarized in Table 8-13. ; :

© Ra-226, Ra-228, and isotopic thorinm (Th-228, Th-230, and Th-232) were analyzed in
- 1995 at all groundwater monitoring locations at the quarry. Blevated isctopic levels were
.observed at locations MW-1004, MW-1027, and MW-1030. It is suspected that the elevated .
isotopic values in ihese wells resulted from bulk- waste remioval activities, FEarly 1994
operational data from the quarry pond-had shown elevated levels of isotopes of radium and .
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- TABLE 8-13 Annual Averages for Grnss o {pCu'I} Above Averaga Backgmund at the
Woeldon Spring Quarry

LOCATION ANNUAL AVERAGE MAXIMYM MINIMUM
MW-1004 1255 3270 3240
MW-1005 © 2770 2770 tal
MW-1017 427 427 (al
MW-1018 A1 6.11 fal
MW-1019 5.01 5.01 (a)
MW-1021 10.75 13.0 8.51
MW-1022 5.30 5.30 fal
MW-1023 12.6 12,6 (a)
MW-1024 4,25 521 2.95.
MW=1031 72 72 tal
{a) Only ane result reported for location.

MWote 1: 1 pCidl = Q.037 Bqil.
MCL pross alpha = 15 pCift

thorium in the runoff from waste removal operations and groundwater collected in the pond,

which likely was due to disturbance of bulk wastes in the quatry. These levels decreased tate
in 1995 when bulk waste activities were complate

Monitoring well MW-1004 is located on the rim of the southeastern quarry wall,
Monitoring wells MW-1027 and MW-1030 are located in the center of the quarry.
Concentrations for 1995 which exceed background levels in these wells may be due to washdown
of the guatry floor and walls or due to groundwater backflow to the quarry following quarry
pond dewatering. The remainder of the wells with annual averages exceeding background vaines
are located in the alluvium along the Femme Osage Slough., These locations are MW-1011,
MW-1021, and MW-1024. The annual averages fmm abcwe: bﬂd:gmund locations are
summarized in Table 8-14,
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TABLE 8-14 Isotopic Radionuclide {pCifly Concentrations That Exceeded Two

Standard Deviations {Upper 95% Confidence Interval) of Mean
Background at the Weldon Spring Quarry
LOCATION RA-226  RA-228 TH-228 TH-230
MW-1004 - 5.4
MW-1027 - - 2.79
MW-1030 1.53 - 1.66
Wote 1: ;Ualues raported in activity and. radiddogical aror.
Mote 2: 1 pCid = 0.037 BaA.
Nitroaromatic Compounds. In 1995, samples from all quarry monitoring wells were

analyzed for nitroaromatic compounds. Eleven focations yieided detectable concentrations of
at least one of the six compounds analyzed during the 1995 sampling period. These monitoring
wells are sitnated in the alluvial materials or bedrock downgradient of the quarry and north of
the Femme Osage Slough. No detectable concentrations wers observed south of the Femme
Osage Slough. A summary of the annual averages for these lpcations is provided in Table 8-15.

" TABLE 8-15 Annual Averages for Detectable Cuncentratlons of Nltroarumatlc
Compounds g/l) at the Weldon Spring Quarry

LOCATION | 1,3,6-TNR | 1,3-DNB | 2.4,6-TNT |- 24—nm 2,6-DNT _NB
MW-1002 155 0.42 234 A3 12.0 <0.04
MW-1004 0.93 0.33 12,4 0.48 0.85 <0.04
MW-1006 87.1 0.10 1.8 . 0,34 1.82 <0.04
MW-1007 <0.03 <0.09 <0.03 <0.03 0.01 <0.04
MW-1008 0.07 <0.09 0.28 <0.03 0.03 «0.04
MW-1013 <0.03 <0.09 <0.03 0.03 0.0 <0.04
MW-1015 6.50 0.12 350 0.20 0.20 <004
MW-1016 0.37 <0.09 0.43 <0.063 | 0.04 <0.04
MW-1027 | 0.04 <009 | ° 0.8 370 184 | <004
DOE/OR/21548-592, Rwv. O 162
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TABLE 8-15 Annual Averages for Detectable Concentrations of Niuuarqmétic
Compounds {ug/l} at the Weldon Spring Quarry (Continued) '

LOCATION | ‘1.3.5-TNE | 1.3-DNB | 2.4.6-TNT | 24-DNT | 26-DNT NE
- MW-1030 < (.03 <0.08 <0.03 «0.03 0.01 <0.04
Mw-1032 0.08 <0.0¢ | 0.51 0.18 0.0 <0.04

The Missouri drinking water guality standard for 2,4-DNT (0.11 pg/1} was exceeded at
MW-1002, MW-1004, MW-1006, MW-1015, and MW-1032. These locations are north of the
Femme Osage Slough. No MCLs have been established for the other nitroaromatic compounds
in groundwater. .

Sulfate. Groundwater analyses in 1995 indicated sulfate levels were elevated in the
monitoring wells in the bedrock of the quarry rim and in the altuvial materials north of the
Femme Osage Slough. Thirteen wells exceeded average background levels for sulfate. These
wells are situated north of the slough with the exception of MW-10138 located south of the
slough, downgradient of the area of greatest groundwater impact. Only two locations (MW-1005
and MW-1006) exceeded the secondary MCL of 250 mg/l. The annual averages for these wells
are summarized in Table 8-16.

TABLE 8-16 Annual Averages for Sulfate {mg/l) Above Average Bac'kgmu'nd' at the
Woeldon Spring Quarry

LOCATION ANNUAL AVERAGE MAXIMUM MINRIUM
MW-1004 o sal 220 . 90.4
MW-1005* 485 530 440
MW-1006* | '353,8 380 340
MW-1008 2287 230 - 226
MW-1009 204.5 220 . 190
MW-1013 86.33 97.0 | 73.0
MW-1014 94.0 110 83.1
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.TABLE 8-16 Annual Averages for Sulfata (mgA). Above Average Background at the
Weldon Spring Quarry - {Continued}

LOCATION ANNUAL AVERAGE MAXIMUM MINIMUR .-
MW-1015 126.3 140 109
MW-1016 147.7 153 140
MW-1018 95,3 110 - 76 -
MW-1030 . 873 103 76
MW-1032 . 195.3 250 136
MW-1042 - - 93.8 : 93.8 -

* Exceeded secondary HCL of 250 mg.;’l.
8.4.3.2 St. Charles County Well Field.

Radiochemical Parameters. The St. Charles  Comnty production wells and the
RMW-series monitoring wells were sampled semiannually for the radiochemical parameters -
Ra-226, Ra-228, and isotopic thorium. Gross alpha, gross beta, and total uranium were
analyzed quarterly. A summary of the radiochemical annual averages is provided in Tabic 3-17.
The second quarter samples could not be collected due to flooding in the well field and,
therefore, conld not be included in this summary. The annual averages for total uranium in the
wells field remain at background. No production well exceeded the DCG of 24 pCif/l (4% of
the DCG for discharge waters) for total uranium in drinking water systems, or the proposed
groundwater standard of 20 ug/1 (13.6 pCi/D).

The St. Charles County pmdu-:tinn wells, the RMW-series wells, and pretreated
(MW-RAWW) and treated water (MW-FINW) from the St. Charles Coumty water treatment
plant were sampted quarterly for gross alpha. The annual averages for these locations are within
the statistical variation of background ranges for the Missouri River alluvinm. '
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TABLE 8-17 Surmmary of Annual Averages of Radiochemical Parameters {pCi/l) tur the
St. Charles County Well Field

TOTAL . | -GROSS |

LOCATION URANIUM | ALPMA | RA-226 | RA-228 | TH-230 | TH-232
MW-1024 0.40 | ‘4.25 1,36 2.27 0.78 0.15
MW-RMW1 0.83 8.32. 0.93 1.87 0.26 0.16
MW-RMW2 5.03 5.28 0.30 1.87 016 | 0.8
MW-RMWS3 068 | 3.20 0.78 2.50 0.19 0.18
MW-RMW4 1.32 © 1.82 0,30 1.36 0.16 . | - 0,22
. MW-PWO2 0.26 2.12 0.60 1.09 0.10 0.05
MW-PWO3 1.78 2.48 075 | = 0.89 015 | -o.ia
MW-PWO4 0.15 214 012 | 1.02 0.23 0.1

MW-PWO5 0.19 2.84 08 | 08 | 030 009
MW-PWOB 0.21 3.17 0.40 1.33 0,26 0.11
MW-PWO7 0.21 2.80 617 |  1.64 0.06 | . <0.05
" MW-PWO8 0.53 2.57 052 0.8 | 0.14 0.14
MW-PWOS 0.23 223 108 | 108 6.17 | -0.20
MW-RAWW 0.17 1.89 063 | 072 011 | 010
MW-FINW | 0.8 ] 084 025" |. 0.45 0.08 0.10

Note 1: 1 pCifl = 0.037 Bad. |

. The Missouri Prinking Water Standard of 0,555 Bq/1 (15 pCi/I) for gross alpha was not
excecded at any of the production wells. The St. Charles County treatment plant finished waters
were in compliance with the gross alpha level of 10 pCi/l as estabhshed in 40 CFR 141 and
endorsed in Department of Energy Order 5400.5.

The Missouri Drinking Water Standard of 0.185 Bq/l (5 pCi/t) for combined Ra-226 and
~ ‘Ra-228 was not exceeded at any of the St. Charles County production, well locations. No water
quality standards have been esiablished for isotopic thorium in drinking water, -
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Nitrogromatic Compounds. The St. Charies County production wells and the -

RMW-series monitoring wells were sampled quarterly for the six nitroaromatic compounds. ﬁo‘-

detectable concentrations were ebserved at any of these locations. .

Sulfaie; The St. Charles County production wells were sampled semianmmuatly and thie |

RMW-series monitoring wells were sampled quarterly for. sulfate, The sulfate concentrations
in the well field were stightly elevated for 1995 at MW-BMW3, MW-PW(2, MW-PWO03
MW- PW and MW-PW(6, This is possibly due to Missouiri River floodwater influences on

the recharge of groundwater produced by these wells.. The 1995 dnnual averages for the well

field are summarized in Table 8-18. The secondary MCL for sulfate is 250 mgfl this standard
was not exceeded at any location in the well field.

Metals. Groundwater produced from each nperaung St. Charles County production well

was apalyzed semianmually and the RMW-series monitoring wells were sampled quarterly for -

arsenic and barinm, The annual averages are summarized in Table 8-18. Except for MW-1024,

MW-RMW1, MW-RMW-2, MW-RMW-3, and MW-RMW-4, which exceed background for

arsenic, the concentrations for both of these metals in the well field area were within background
ranges. The elevated arsenic values are likely the result of natural fluctuations of conditions in
the alluvial system or use of insecticides when the well field was previously farmed., No
indications of impact from quarry bulk wastes have been determined from historical data.

8.4.4 Trend Analysis

Statistical tests for time-dependent trends at the Weldon Spring Quarry were performed
on historical and current data from select groundwater wells and parameters. Trending was
performed on total uranium, nitroaromatic, and sulfate data.

Trend analyses were performied at monitoring locations based on historical data or
knowledge of the quarry groundwater system, Total nraninm trends were analyzed at locations
downgradient of bulk waste sources and in areas of possible imipact south of the slough,
Nitrearomatic compounds were analyzed for at locations downgradient of bulk waste sources.
Sulfate irend anatysis was performed at focations downgradient of bulk waste sources and at ail
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TABLE 8-18 Annual Averages for Sulfate tmgfl} Arsamc Lug.fll and Barium {.ugm in:
the St. Charles n'Gi::thrr‘c',,.lr Well Field

LOCATION SULFATE ARSENIC BARIUM |
MW-1024 102 - 100 | 290
MW-RMW1 . 338 9.57 . 5B6
MW-RMW2 290 4903 320
MW-RMWS 83.0 | 34.0 76
MW-RMW4 227 . 31,3 . 236
MW-PWO2 100 © <30 355
MW-PW03 . 100 <30 . 336
' MW-PWO4 . 110 <2.,0 _ 320
MW-PWOS 24.0 1.85 1 438
MW-PWOG 83.0 - 1.90 392
MW-PWO7 29,0 7.40 547
MW-PWOS - 3840 4.60 _ 447 .
MW-PWOQ ' 31.5 2.45 498
MW-RAWW §5.2 113 " 368
MW-FINW 66.6 117 91.0

locations adjacent to the south side of the slough, due to recent changes in levels in sulfate in

The computer program TREND, developed at Pacific Nerthwest Laboratory, was used
to perform the formal groundwater trend testing. The trend method employed was the
nonparametric Mann-Kendalt test, which is described in Section 8.3.4 of this document.

The trend analysis indicates the presence of a trend and. its direction upward .or
downward, and the slope is estimated in concentration units per year. A 95% confidence
- interval was calenlated to indicate the variability in the values about this trend line. These
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values are to be interpreted as indicators and are not for the prediction of future concentrations,
but to indicate arcas that should be more closely monitored in the future,

ic Compound

Trend analysis has been performed since 1992 for the nitroaromatic data at the qumry

Twelve of the 36 DOE monitoring locations were selected for trend analysis based on the -

previously ontlined criteria. The summary of the mitroaromatic trend analysis is presented in
Table 8-i9. Nitrobenzene was mot inciuded in the statistical amalysis because levels are
consistently below detection limits during sampling at the guarry. Based on the results of the

trending analysis, upward trends are present in the bedrock of the quarry rim at two locations . -

(MW-1004 and MW-1027). Nitroaromatic trend directions were downward in most wells that
have exhibited upward trends from 1991 to 1994, These decreases may potentially be the result
of bulk waste removal at the quarry.

Total Uranium Trend Analysis

Total wranium trends for 1994-1995 data were stable or downward ai all locations except
north of the Femme Osage- Slongh where two locations (MW- 1014 and MW-1031) showed
upward trends. Quarry rim wells trends were downward or statmnanr and as in nitroaromsatic
- compound trends, may be due to quarry bulk waste rembval ‘Fhic- uranium trend analyses are
summarized in Table 8-20. :

Sulfate trends at the quarry were stationary for 1994-1995 with the exception of two

locations north of the Femme Osage Slough (MW-1016 and MW-1031) and one location
hydraulically upgradient of the quarry (MW-1035). R is possible that these increases are due

to flooding during the last three years, Two locations at the quarry fim (MW-1002 and MW-.

1007) that previously showed upward trends have stabilized -during the 1994-1995 trend

imeframe. This may be due to hydraulic gradient reversal at the quarry due to quarry pond

dewatering during remedial activitiés. The sulfate trend analysis is summarized in Table 8-21.
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" 8.4.5 Geochemical Characterization

A select group of groundwater monitoring  wells was - chosen for gmchmmcal

characterization. These analyses were p;rfdm_md as part of a 2-year program io evaluate . E
groundwater quality, contaminant migration, and remediation atiernatives. Wells were selected - - -

to: provide a broad representation of the different geologic media present at the quarry, which
include bedrock (MW-1002, MW-1005, MW-1013, MW-1028, MW-1031, MW-1032,
MW-1033, and MW-1034), allavium (MW-1014, MW-1018, MW-1019, MW-1021, MW-1022,

MW-1038, and MW-1039), and Missouri River alluvium (MW-RMW1, MW-RMW2,

MW-PW02, and MW-PW(9). The geochemical characterization includes an extensive list of
anions, cations, and metals that are not routinely monitored by the WSSRAP, A summary of

the analyses of the data and conclusions drawn from this multi-year investigation will be .

provided in the Remedial Investigation Report for the Quarry Residuals Operable Unit.
8.5 Waste Treatment Facilities
8.5.1 Menitoring Program -

Groundwater monitoring wells have been placed around three waste management units:
the quarry and site water treatment plamt equalization basins, and the temporary storage area (see
Figures 8-2 and 8-4). These wells were installed to defect contaminants in the uppermost water
. units beneath these storage facilities in order to comply with the requirements of 40 CFR 2064,
Subpart F, and 10 CSR 264, Subpém F. The monitoring parametets were derived from previous

_evaluations performed and documented in the Engineering Evaluation/Cost Anaiysis for the

Proposed Management of Contaminated Water in the Weldon Spring Quarry (Ref. 40) and the
Baseline Risk Evaluaiion for Exposure 1o Bulk Wastes at the Weldon Spring Quarry, Weldon
Spring, Missouri (Ref, 41).

‘The detection monitoring program consists of quarterly sampling for the followin
parameters: '

* Toizl uranium.
* Anions (nitrate, sulfate, chloride, and fluoride). .
*  Metals (arsenic, barium, cadminem, chromium, lead, mercury, selenium, and silver).

BOEJOR/21648-6852, Rav. Q 170
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¢+ Nitroaromatic compounds.
Annual sampling is performed for the following pammeters:

» Radiochemical parameters (Ra-226, Ra-228, Th-230, Th- 232 U-234, and U-238),
. ¢ Polychlorinated biphynelz (PCBs).
~ ®  Polynuclear aromatic hydrocarbons (PAH).
» Pesticides {endrin, lindane, methoxychlor, toxaphene; 2,4-D, and 2,4,5-TP Silvex).

Constituent concentrations at the monitoring wells were compared with previously
determined baseline concentrations for each well. If there was statistically significant evidence
of contamination (concentration exceeds baseline by three standard deviations), a program of .
increased monitoring andfor an evaluation of the leachate cotlected within the liners of the basins
Or storage area was initiated.

8.5.2 Site Water Treatment Plant and Temporary Storage Area Monitoring Resvlts

Collection of baseline data for the wells surrounding the equalization basin for the site
water treatment plant and the temporary siorage area was completed in December of 1994, The
baseline dataset for each monitoring well was established with a minimum of eight samples
collected on a quarterty basis. A siatistical summary of these baseline data for wells MW-2033
throngh MW-2043 can be found in Table 8-22. Monitoring data collected during 1995 were
compared with the baseline data to identify significant changes in groundwater quality potentially
attributable to operation of these facilities. '

Primary and secondary drinking water standards were not exceeded, except for nitrate
at well locations MW-2037 through MW-2041, mercury at locations MW-2036 and MW-2038,
selenium at the MW-2038 location, and 2,4-DNT at locations MW-2037 and MW-2038, -
Elevated selenium and nitrate levels are potentially due to thé facility’s close proximity to the
raffinate pits.
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WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1985 . 5."2:'1&!’95

Baseline concentrations for metals, with the exceptions of cadmium, selenium, and silver,
were slightly exceeded at MW-2035, MW-2037 through MW-2041, and MW-2043, These -
apparent concentration elevations are most likely attributable to changes in sample collection and
preparation methodologies rather than actual groundwater conditions. 'Baseﬁiﬁ"valuss WEEe i
gstablished from amalytical results of filtered samples collected -during 1993 and 1994,

.. Beginning in 1995, groundwater samples were nok filtered due to a change in project sampling

proceduses pursuant to BPA sampling guidelines. Metals potenfially adhering to suspended
solids or precipitates, which had been filtered out prior to 1995, were not filtered from the 1995
samples. There is no evidence that the integrity of the water treatment facilities or temporary
storage area (TSA) hasins has been breached. This negative evidence includes no elevated.
metals detected in collected leachate and no increased volnme of leachate at these facilities.

 Nitrate baseline was exceeded at location MW-2043 at the site water treatmen facility
equalization. basin. All other locations at the water treatment plant and TSA are decreasing in
nitrate concentrations. Sulfate baselines are exceeded in three locations. One above-baseline
location, MW-2038, in which sulfate concentrations had been steadily rising in 1993 to 1994,
has apparently stabilized during 1995. None of the locations exceeded the drinking water-
standard of 250 mg/]. '

- Nitroaromatic compounds were detected at locations MW-2037. through MW-2039.
There wers no pre-1993 detections at the MW-2039 location; 'ﬂimtefﬂre,_ the baseline was
exceeded. The two other locations with detectable nitroaromatics- were below baselme
concentrations, ' . '

No concentrations of total uranium, pesticides, or PCBs were above their respective
. baselines at any of the detection locations for the water treéatment facility and TSA, The 1995
detection monitoring data for the site water treatment plant and the TSA are summarized in
Table 8-23. ' '

8,53 Quarry Water Treatment Plant Monitoring Results
Monitoring wells MW-1035 through MW-1039 were installed in 1991 to monitor the

_shallow groundwater in the vicinity of the quarry water treatment plant. In 1993, two additional
monitoring wells, MW-1040 and MW-1041, were installed closer to the equalization basin to

DOEFOR/ 21548502, Rav. O 183
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better monitor the waste storage unit.. Baseline has been established for these newer wells

utilizing 1994 and 1995 quarterly data. Monitoring wells MW-1038 and MW-1039 were deleted

from this monitoring program because they were located cross gradient from the ‘equalization

basin at a distance too far to adequately monitor the basin and are possibly downgradient of-

contaminant sources in the quarry.

The concentrations at the wells were compared to baseline for the parameters. The
baseling parameters for each well are presented in Table 8-24 and the summary of detection

monitoring results is given in Table 8-25. Samples were analyzed for nitroaromatic compounds,

pesticides, and PCBs. The baselines and analytical results are not showan in éithe_r table because

these compounds do not naturatly gccur and have not been detected in the monitoring system. -

The results of the comparison of the monitoring data to baseline indicated that no wells.. '

exceeded background for Ra-226, Ra-228, isotopic thorium, or isotopic uraniom during 1995.

"Total uranium levels remain within hasehne: for all wells at the water treatment facility datacunn
mﬂmturmg network.

. Monitoring wells MW-1036 apd MW-1037 had levels which exceeded baselirie for sulfabe .'

during 1995. Monitoring well MW-1436 had concentrations exceeding baseline for sulfate in
the second and third quarters, and MW-1037 had exceeded baseline for the second, third, and

fourth quarters. These levels are postibly due to the floodiog of the lowlands surrounding the

water treatment basins during the spring and summer of 1995, Similar levels were observed in
these wells during the floods. that occurred in 1993 and 1994. Subscquent sulfate values have
returned to within baseline for both wells.

Chlcride baseline concentrations were exceeded in all samples collected from monitﬁring-

wells MW-1035 and MW-1036, The sources of these excursions is anknown, bug it is unlikely
that the water treatment facility is contributing to the chloride concentrations because one of the
wells, MW-1035 is hydranlically upgradient from the facility. The remaining monitoring wells,
with the exception of MW-1036, do ot exceed baseline and are tocated closer to the treatment

facility than MW-1035. A potential source of the chloride is deicing agent applied to Missouri |

DOROR 1548592, Rev. O : 86




WELDON SFRING SITE ENVIRCHMENTAL REFORT FOR CALEMDAR YEAR 1396 S 6/24/986

TABLE 8-24 Baseline for the Detection Monitoring System at the Weldon Spring
Quarry Water Treatment Plant

PARAMETER MW-1035 | MW-1036 | MW-1037 | MW-1040 | MW-1041
Uraniuem, tatal (pCil) 7,66 9.70 3.08° 12.0 7.56
U-234 {pCim 124 {al 495 10.8 579
U-238 {pCif 13.2 tal | 325 6.72 345
Aa-226 {pCifh) 1.32 0.25 0.72 2,17 147
Ra-228 {pCir) 081 | 100 158 | 179 1,25
Th-230 (pCi 1.23 3.94 0.48 0.88 141
Th-232 {(pGifh - 0,35 {1 . 034 0.40 0.32 Q.35
_ Chloride Imgdl 682 102 11.8 18.0 834
Flucride (mg 0.28 0.18 0,71 0.12 0.26
Nitrate (mgd) 0.37 0.32 082 | o028 0,32
Sulfate mai) 70.0 82.0 555 | 186 52.8
Argenic g 6.09 4.71 550 | 9.8 B8.64
Barlum {ug/) 315 351 752 330 553
Cadmium {ug) 318 3.61 344 3.98 3.67
Chromium {pgi} 4.81 7.57 F.e7 BT A 16.B
Lead (ug 1,59 206 | 206 2.72 5.84
Meroury {ug/} 0.18 e20 | o017 | o042 058
Selanium (ug/) | 7 2,63 508 | Bb.63 5.28
Siver g 499 a78 | 478 5.69 8.45
{a) Mo gata availabte for detarmination of baseiine.

Maote: 1 pCid = 0.037 Byt

DOE/OR/21548-392, Rev, O I87
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TABLE 8-25 Summary of the 1995 Detection Monitoring Data for the Weidon Spring
Quarry Water Treatment Plant _ '

PARAMETER MW-1035 | MW-1036 MW-1037 MwW-1040 MW-1041
Lranium, total average 0.44 ‘6,29 1.37 4,23 3.43
{pCi)
max/min 0.61/4.35 8.54f4.54 | - 2.26/0.3% 7.2112.27 5.6/3.3
U-234 average 0.39 2.42 280 | 508 3.47
{pCidt
max/min (&) {a) {a) fa) {#)
U-238 average 0.61 1.69 1.68 416 apz -
ipCil}
mas/min {a) {a)  fal la) {a}
Aa-226 avarage 0.5 <{,33 .53 1.34 .45
fpicidt}
max/min {a) {al {a) ia) £
Fa-228 average 0.22 <0.50 0.54 <0.10
(pCim ] : .
max/inin -l {a} {e] ], el
Th-230 average 0.67 0.20 0.71 0.60 0.47
il '
maxrrln al {a} {a} (al [t
Th-232 average <010 <006 <001 .16 <h21
IpCidl B
max/min {al {al {a} {al la}
Chleride average 8.9 129 3.456 2.83 4.80
(mgdf i : ) .
maxfmin 25.2/14.9 196/491.1 4.69/1.20 13.1/7.45 5.7%3.68
Fluoride sverage 0.14 0.12 0.38 o112 0.12
{mark '
. max/min 0.20/ <DL 0.15/<DL G600 24 0.13/0.10 <DL
Mitrate average <025 0.35 0.20 =0.10 0.08
{mg/l} : i
g max/min <DL 0. 741014 0,497 <DL 0.17/0.04 0.13/<0DL
Sulfate average 48.2 111.3 282 T14.2 415
img/) ' :
. maxfmin 53.8/42.5 2071301 428/28.0 141/538.0 E0.6/26.9
Arsenic average 2.00 5.48 b.10 3.78 2.12
(g} .
g max/min 3.20/<DL 8.5/2.9 6.003.2 8.00/2.00 4,001 .80
Barium averafe 280 178 359 297 387
(g : :
4 maximin | 324/223 ‘| .246r103 | a47ma0s | 5741189 524/240

DOBCRIZL348-592, Bev, O
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TABLE 3:-25 Summar;,' of the 1995 Deatection Monitoring Data for the Weldon Spring
Quarry Water Treatment Plant (Continued) ' '

. treatment facility.

PARAMETER MW-103% | MW-1026 MW- 1037 "MW1 ﬂ#ﬁ MVY-1.041 '
Cadmium average =30 . <3.0 . =30 .79 1.57
o) maximin <DL . <L - (.34 = DL 1.5/=<0.5 3.1{H-‘¢‘.DL
Chromium average 9.25 7.24 15.6 12.8 - B0
. max/min | 21.9/6.60 | 11.7/<DL 27.3/3.3 30.0/3.10 16.71.70
Lesd " average 1.77 1.38 3.85 2.33 200
et maxfmin | 3.20/<DL | ao/<DL | 8.90/<DL 5.0/1.1 | 4.807<DL
Mercury average <0.20 <0.80 20,20 <0.20 <08 .
. el max/min <DL <BL <DL <DL <DL
Selenium average =40 1.58 1.68 <25 <200
ol max/min <DL 2.50/<:0L 2.40/ <DL Bl <DL
Silver average 2.93 1.68 3458 =20 3.77
el max/min .30/ <bt 4.50Q{ DL 7604 <DL <Dl B.9¢/ <DL
- a) | Location sampled once during 1295; therefore no maximum or minimum reported.

Naote: 1 pCifl = 0.037 B/l

State Route 94, which is routed along the northemn perimeter upgradient of the quarry water
The highest concentrations were detected during second guarter 1995
monitorng. :

Metals concentrations exceeded baselines in each of the detection monitoring wells. The

highest concentrations were detected in the wells from April to July 1995, Chromium levels -

approximately doubled baseline in all wells and lead baseline was exceeded in all wells, with the

© exception of MW-1041, during this early-year period. Two monitoring Jocations were shightly
above baseline for both barinm (MW-1035 and MW-1040) and arsenic (MW-1036 and.
MW-1037) during the first half-year. A potential source of the elevated metals concentration .
is the stainless stee] casings and screens-used in the construction of the detection wells, Barium, -
chromium, and lead can be leached from stainless steel. It is possible that such a phenemenon

occurred during early 1995 when chloride levels were elevated. The leachate collection and

DOE/OR/L1S48-592, Rev. 189
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- monitoring program at the water treatment facility indicates these are no problems with ‘the lined _
impoundments. . ' : S

‘The remainder of the monitoring parameters remained within baseline for eacli‘-wﬁi'. 'ﬁo__
detectable concentrations of nitroaromatic compounds, PCBs, polycyelic (or polynuclear)
aromatic hydrocarbons (PAH), or pesticides were reported for 1995.

5.6  Well Abandonment.

In 1993, five mun_itoﬁng wells were ahandoned Note of these structures were
determined to required replacement for the environmental monjtoring program, - Table 8-26 -
summarizes the monitoring structures and the reason for their abandonment,

All abandonment activities were conducted in accordance with 10 CSR 23, Missouri Well
Consrruction Rules and Procedure ES&H 4.4.4, Subsurface Monitoring Device Plugging and
Abandonrent. 'This procedure requires over-drilling of the well casing and consimction material
(grout, bentonite seal, and filter pack) and placing low permeability grout through the use of a
tremie pipe from the bottom of the hole to the ground surface. This process maintiins the
integrity of the associated aquifer by climinating any conduit from the ground surfice,

TABLE 8-26 Weldon Spring Chemical Plant Wells Abandoned during 19956

LOCATION - REASON FOR ABANDONMENT
MW-2007 . Fraparaﬁuﬁ for Foundations Removai, 1985
MwW-2011 Preparation for Foundations Hamuf.ral, 1995
MW-2015 "Preparation for Foundations Remaval, 1995, .
MW-2028 Preparation for Foundations Removal, 1995
MW-2030 Freparation for Foundations Removal, 1985

Prafix:

My = manitering walls

LY = lysimeter

DOE/CR/21548-592, Rev. 0 - 190
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8.7 Highlights

Elevated uranium conceniration in a newly installed well (MW-4024) located east of -
the chemical plant eastem perimeter suggests the contaminant plume extends further .
toward the east than previously determined. '

Contaminant levels generatly remained within historic manges at all chemical plant
locations. A new uraniuvm bigh was measared at one off-site location, but subsequent
utanium measurements were within historic range. -

Monitoring results for Burgermeister Spring were generally within historic ranges
Although some new highs and lows were recorded, overall, they did not. represent.
significant changes.

Flooding of the St. Charles County well field by the Missouri River from May until
September 1995 inundated z11 groundwater monitoring jocations in this area; nine of
these wells were not sampled during the second quarter of 1995, Later sampling
indicated that the St. Charles County production wells were not impacted by
contaminants from the Weldon Spring Quayry. area. '

Environmental monitoring. indicates that the greatest amount of radiochemical and
nitroaromatic contamination is still present in the bedrock of the quarry rim and the
alluvial materials and bedrock north of the Femme Osage Slough.

Slightly elevated sulfate levels at the quarry water treatment plant wells arc
pmentially attributable to flopding around the plant. Elevated metals were detected

in these wells and are believed to be due o leaching from stainless stecl well
constmction matenals :

Total uranium mncentratmns remain within background ranges, and no detectabls
concentrations of nitroaromatic compound were identified south of the slongh or im
any of the St. Charles County production weils.

DOEDRI21548-592, Rev. 0 191
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* Data for 1995 indicate that bulk waste removal activities have decreased the Tevel of
nitroaromatic compounds in-the groundwater at the quarry.

+ Trending analyses for total vranium and mtmarmnanc data from both the chemical
plant and the quarry area indicate stationary or downward trends overall at many -
locations that have exhibited stationary or upward trends in the recent past.
Decreases, and at times reversal, of the groundwater flow gradient from the quarry
due to dewatering activities associated with bulk waste removal are the most likely
reasons contaminant levels are decreasing at the quarry, '

DOE/OR/21548-552, Rev, 0 ' : 192







WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1895 Gl2a/56

9 BIOLOGICAL MONITORING PROGRAM
9.1 Program Description

Many of the biological sampling activities directed by DOE Orders 5400.1 and 5400.5
such as preoperational monitoring, effluent monitoring, and environmental surveillance are used
to support the Narional Environmentol Policy Act (NEPA) dnd Comprehiensive Environmental
Response, Compensarion and Liability Act (CERCLA) biological monitoring program and mﬂ,jf
include the collection and analysis of water, soil, foodstuffs, and biota samples.

Activities for the biological monitoring program are sclected from the results of pathway
analyses. Exposure pathways identified for human and ecological receptors are identified in
‘Section 2.1 of the Environmental Monitoring Plan (Ref, 42). Complete pathways are those that
show a link between one or more contaminant sources, through one or more enviroamental
transport processes, to a human or ecological exposure point. These exposure pathways are used
to direct biological sampling activities and determine the type of data that needs to be gathered,
documented, and reported,

Results of biclogical monitoring also provide data for the hyman mgesﬁon pathways and
dose calculations fo native aquatic organisms. The remaining pathways are monitared to support
biological risk assessment studies and compliance with environimental surveiflance resurirements,

8.2  Applicable Standards

DOE Order 5400.5 addresses the protection of native aquatic organisms from the
potential bioaccumulation of radionuclides. The Order states that the dose absorbed by such
organisms shall not exceed | rad per day from exposure to the radmactwe material in liquid
wastes discharged to namral waterways.,

_ The biological monitering program provides supporting data on the possible ingestion of

biota by humans for the dose estimates in Section 5. These calculations were based on the
guideline given in DOE Order 5400.5 that members of the public should not be exposed to
radiation sources as a consequence of all routine DOE activities in any one year that could cause
an annual effective dose equivalent greater than 100 mrem (1 mSv}.

DOE/OR/ZTSR-502, Rév, O 193
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9.3  Aquatic Monitoring

Biota are primarily exposed to radiomiclides and other contaminants of concern at the
Weldon Spring site by aquatic pathways. Contaminated surface water unoff from the site to-
off-site lakes and streams provide the main ronie of expesure to biota. Studies have been
- conducted to determine the uptake of contaminants on hiota at on-site and off-site properties.
The main contaminant monitored in off-site surface water is uranium,

9.3.1 - Fish

The Environmental Monitoring Plan (Ref. 42) requires that fish samples from the Femme
Osage Slough and Busch Lakes 34, 33, and 36 be collected every other year or if annual average
uranium concentrations in lake waters are found to be statistically higher than the averape
concentration found in lakes from previous years, In 1994, the annnal average uranium
concentration desected in Busch Lake. 36 was statistically higher than average while the vranium
averages of Lakes 34, 35, and the Femme Osage Slough remained within historicat averages.
Therefore, in 1995, the Weldon Spring Site Remedial Action Project (WSSRAP) and the -
Missouri Department of Conservation: (MDC), sampled fish from Lake 36 at the Busch
Memorial Conservation Area.

Samples consisted of game species such as largemouth bass, crappie, sunfish, and catfish,
Samples were prepared as fillets, and were analyzed for total uranium. Uranium concentrations
in fillets of fish sampled from Lake 36 in 1995 were the following: 3.3 x 10 Bgfg
{0.00% pCi/g) in sunfish, 9.9 x 10" Bg/g (0.027 pCi/g) in bass, 0.001 Ba/g (< 0.032 pCi/g) in
. catfish, and 7.4 x 10° Bgfg (0.002°pCi/g) in crappie. Total uranivm coacentrations in fish -
sampled in 1995 were within historic ranges and showed no increase in uraninm accumulation
in fish tissues. - Thersfore, fish sampling in Lake 36 will return t0 the biennial - schedule
described. in the Emvirommental Moniioring Plan (Ref, 42), :

9.3.2 Three-Year Aquatic Surveillance Project
DOE Order 5400, P mquu‘es an envirgnmental surveillance screening program at DOE

sites to determine the need for a permanent surveillance program. The purpose of the
surveillance program is to monitor the effects, if any, of DOE activities on off-gite

DOE/CRZ1543-592, Rev, @ : o 194
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environmental and natural resources. - DOE Order 5400. 1 states that characterization of physical
and chemical properties of the water column and sediments, as well as biological species in the
wates column and sediments should be conducted at DOE facilities. In addition, DOE Oxder
 5400.5 states that the absorbed dose to native aquatic organisms shall not exéeed 1 rad/day f'mm
" exposure to the radioactive material in liquid wastes discharged to nateral waterways. To
comply with these directives, an aquatic surveillance project was conducted in 1991, 1992, and
1994 1o assess the condition of waters, sediments, zooplankton and benthic invertebrates front
surface waters that have received contaminated runoff from the Weldon Spring site and. the

Weidon Spring Quarry.

Note: This section is intended to summarize the general conclusions presented in three
individual reports: Aquatic Biclegical Screening Investigation (Ref. 58), 'ESEWSSR&P_
1992 Aquatic Biological Monitoring Final Report (Ref. 59), and ESE 1994 Aquatic '
Surveillance Monitoring Program Final Repors (Ref. 60). These individual reports,
which present detailed descriptions of each year's sampling locations, methods, mtﬁnals
and discrete data points are available spon request from the WSSRAP.

9.3.2.1 Sampling Locations. Stlldji locations mﬂluded Busch Conservation Area-
Lakes 34, 35, 36, Burgermeister Spring, Femme Osage Slough, Little Femme 'Dsage:(lreek,
Southeast Drainage, and Schote Creek. Background locations included Busch Lakes 26 arnd 33,
Dardenne Creck, and background Spring 6501, Figure 9-1 shows. sampling locations.

9.3.2.2 Surface Water, Average concentrations of uraninm, alkalinity, barium,
chlorophyll A, phosphorus, and total suspended solids are shown in Table 9-1. Data indicate
that wranium was the primary contaniinant of concern, Average uranitm concentrations in water
samples from the background locations (Lake 26, Lake 33, Dardenne Creek, and Background _
Spring) ranged from 0.0178 Bg/l to 0.067 B/l (0.48 to 1.8 pCi/l). Among the study lakes -
(Lakes 34, 35, 36, and Femme Osage Slongh} average ursninm concentrations in water samples:
ranged from 0.42 B/l to 1.17 Bg/l (11.4 pCi/l to 31.6 pCi/D. ' :
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Among the stady streams and springs, average Uranium concentrations in water samples ranged
from 1.4 pCi/l to 138.4 pCi/l. '

9.3.2.3 Sediment. Average concentrations of uranium, arsenic, barium, cadmium,
chromium, lead, mercury, selenium, silver, amd zinc are shown in Table 9-2. Average uranium
concentrations in sediment samples from background locations ranged from 0.048 Be/g
(1.3 pCi/g) to 0.093 Bq/g (2.5 pCi/g). Among the study lakes, average uranium concentrations
in sediment samples ranged from (.16 Bg/g to 1.67 Bq/g (4.4 pCi/g to 45.1 pCi/g). -Average
:  pranium concentrations in. sediment samples from study streams and springs ranged from
' 0.08 pCi/g to 1.22 pCifg (2.2 pCi/g to 33.3 pCi/p). ' '

9.3.2.4 Benthic Invertebrate Tissue. Average concentrations of uranium in
benthic invertebrate samyples are shown in Table 9-3, Average uranium concentiations in benthic
invertebrate samples from background lakes and streams were typically less than 0.037 Bq/g
(1.0 pCi/g). In contrast, averagé uranium concentrations in tissue samples from study lakes
ranged from 0.063 Bq/g to 0.644 Bq/g (1.7 pCifg to 17.4 pCi/g). Similarly, average uranium
concentrations in study stream biomass samples ranged from 0.093 Bg/g to 0.755 Bo/g
(2.5 pCi/g to 20.4 pCifg). | ' | ' .

9.3,2.5 Dese Calculstion. DOB Order 5400.5 states that the guideline for dose .
to native aquatic organisms is 1 rad/day. Using the highest individual uranivm concentration
‘measured in these organisms (49.6 pCi/g), the absorbed dose rate to these organisms was
calcutated to be 0,012 md/day which is less than the guideline dose.

9.3.2.6 = Conclusions. Uranium concentrations were statistically higher in the water
and sediment from swdy lakes than in background lakes. In addition, analysis of
macroinvertebrate biomass samples revealed that uraninm concentrations in biomass samples
from study Lakes 34, 35, and 36 were statistically higher than biomass samples from background .
Lakes 26 and 33, However, correlation analysis of lake macroinvertebrate collections indicated
that species richness was actually greater in those lakes wh_ich' had higher uranium concentrations
in the wafer indicating that benthic invertcbrate communities have not been adversely impacted
by the elevated uranium concentrations. Surface area, habitat availability, and depth are the
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TABLE 9-3 Average (1991-1994) Uranium Concentrations {pCi/g)™ in Benthic -

Invertebrates
LOCATION URANIUM CONCENTRATION® .
Lake 26 (Background) ' 0.5 (7}
Lake 33 {Background) 4.25 {3]
Lake 34 _ 1.69 {6}
Lake 35 _ 9.07 (8}
Lake 38 | ' 7.4 {8)
Farmme Gsage Slough _ 2.11 (B}
Little Fernme Csage Cregk : ' - 2,83 12}
Dardenne Creek (Background} ' 0.43 (3)
Schote Cresk 20402
Burgermeister Spring ' : _ 12.6(7)
Southeast Drainage - - : 10.5 (11)
Background Spring {Background) - 0.43 {5

{al 1 pCi = 0,037 Bq
r Vajues in parentheses indicate number of samples,

- primary factors affecting differences between the control lakes and study lakes (Ref. 60).

Overall, the lake macroinvertebrate communities appear 1o be dependent upon several specHic
physical and chemical characteristics within each lake while radiclogical compoenents, although .

important, probably do not dramatically impact lake systems {Ref. 60).

Zooplankton communities within a lake can be impacted by sumerous factors including
water quality, scasonal cycles, and fish predation. Based upen analysis of zooplankton data,
commnnity composition within the Busch lakes and Femme Osage Slough appears to be miost
" dependent upon water témperature, nutrient availability, and alkakinity (Ref, 58). Definitive
conclusions based upon zooplankton data collected during the three survey periods cannot be
drawn since frashwater zooplankton populations exhibit a high- degree of seasonal and spacial
vartability from year to year. However, in reviewing analyses based strictly upon lake
zooplankton characteristics (density, richness, and diversity) and lake uranium concentrations,
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it does not appear that increased uranivm concentrations measured from study lakes are a
significant factor affecting lake zooplankton assemblages (Ref, 60).

Uranium concentrations in water and sediment were statistically higher than stream/spring
sites in comparison to background sites. Although not étatisticaily significant, it was determined
that uranium concentrations in macroinvertebrate biomass samples from study sites were elevated
when compared to background site samples. However, the presence of uranium within the

. stream and spring systems -did- not -appear to directly -influence the ..macroinveriebrate
communities. Although-increased wranium concentrations may contribute to the Impairment of
study sites, water flow at many of the stream sites ceases during dry periods and the resultant
reduced habitat conditions may exert a more important influence on the macroinvertebrate
comrmunities (Ref. 60}.

9.3.2.7 Futuré Aquatic Monitering. Calculations using data from this study have
shown that the radiation dose to native aquatic organisms in waters influenced by the Weldon
Spring site (0.012 rad/day) is well within the protective guidelines (<1 rad/day) established in
DOE Order 5400.5. Likewise, analysis of community strncture between background and study
sites did not reveal evidence of damage caused by contamination.

Therefore, unless routine surface water sampling (as outlined in the Emvironmental
Monitoring Plan [Ref. 42]) reveals annual uranium averages at levels significantly higher than
the average of historical uranium data from samples taken at these same locations, no further
zooplankton, macroinvertebrate, or sediment sampling are required in accordance with DOE
Orders 5400.1 and 5406.5.

5.3.3 Terrestrial Monitoring

The 1995 Environmental Monitoring Plan (Ref. 42) stipulated that the collection of
agricultural products from the St. Charles County welk field be analyzed for Ra-226, Ra-228,
and isotopic thorium. Becauss of the flooded condition of the well field in late §994 and again
in carly 1995, no crops were planted for the 1995 growing season. Therefore, no crop samples
were avatlable for collection during the 1993 mrowing season.
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9.4 1995 Biological Program Highlights

*  Total uraniam concentrations in fish fillet samples from Busch Lake 36 remained
well within the range of historical values and showed no indications of increased
uranium accurnulation in fish tissues,

. Unless routine surface water sampling reveals annual uranium averages at levels
statistically ‘higher than the average of historical uranium data from samples
collected: from the same locations, no further zooplankton, macroinvertebrate, or
sediment sampling will be conducted at the locations described in Section 9.3.2.
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. 10 ENVIRONMENTAL QUALITY ASSURANCE PROGRAM INFORMATION
10.1 . Program Overview

The environmental quality ASSUTANCE Program umhsdes ma:nagement of the quahty
assurance/quality control programs, plans, and procedures gcwernmg ‘environmental monitoring
activities at the Weldon Spring Site Remedial Action Project (WSSRAP) and at the subcontracted
off-site laboratories. This section discusses the envirommental monitoring standards at the
WSSRAP and the goals for these programs, plans, and procedures. '

. The environmental quality .assurance program provides the WSSRAP with reliable,
accurate, and precise monitoring data. The program fumishes gmdance ang directives to detect
and prevent quality problems from the time a sample is collected until the associated data are
evalnated and utilized. Key elements in achieving the goals of this program are compliance with
the quality assumnce program and environmental quality assufance program procedures,
personnel training, compliance audits, use of quality control sa.mbles complete documentation
of field activities and laboratory analyses; and review of data; documentation for precisien,
accuracy, and completeness,

16.1.1  Quality Assorance Program
- The Prgject Management Comtractor Quality Assurance FProgrom (QAP) (Ref. 22)
establishes the quality assurance program for activities performed by the- Project Management
Contractor (PMC). The QAP requires compliance with the criteria of DOE Order 5700.6C.
10.1.2 . Environmental Quality Assurance Project Plan
The quality assurance requirements for WSSRAP environmental data operations ave.

addressed in the WSSRAP Environmental Quality Assurance Project Plan (BQARJP) (Ref, 44),
The EQAPP outtines the appropriate requirements of EPA QA/R-5 (Ref. 65) for

characterization and routine monitoring at the WSSRAP. The EQAPJF does not supersede the

QAP, bt rather expands on the specific requirements of eﬂvnnnmcntal monitoring and
characterization activities,
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The primary purpose of this document is to specify the quality assurance requirements

for environmental data operations of the WSSRAP. The EQAPF is also supported by standard

operating procedures (SOPs), the Environmentol Safery and Health Plan (Ref. 45), the
Environmental Monitoring Plon (BEMP) (Ref 42), and sampling pIans written for speclﬁc
environmental tasks,

10.1.3  Sample Management Gmde :

The Sample Manggement Guide (SMG) (Ref. 61) summarizes SOPs and data quality
requirements for collecting and analyzing environmental data. The SMG describes
administrativé procedures for managing environmentzl data and govems sampling plan
preparation; data verification and wvalidation, database administration, and- data archiving,

Guidance on developing data quality objectives for specific investigations is also detaited. Tha :

SMG details the specific requu‘ements of the EQAFjP,

10.1.4  Environmental Monitering and Quahty -Assprance Standard ﬂpﬂ'atmg
' Procedures :

SOPs have been developed for routine activities at the WSSRAP, Environmentat.

monitoring SOPs are generally administered by the Env-imnmémal Safety and Health (ES&H)
Department, and Quality Assurance SOPs are administered by the Project Quality Department,

These two departments are responsible for most SOPs used to administer the envlmmnenml '

quality assurance program described in this section. Controlled copies of SOPs are maintained
int accordance with the document control requirements of the Profect Managemeny, Cpntracfar

Quality Assurance Program (Ref, 22). 30Ps should be reviewed at least annually and revised - '

as appropriate,

10.1.5  Use and Presentation of Data

Analytical data are received from subconttacted analytical laboratories, Uncensored data -

have been used in all reporting and calculations for this site environmental report where

available. Uncensored data ave those data that do not represent a ND (nondetect) and instead

report instrument responses that quantitate to values below the reported detection limit. These
types of data are designated by parentheses around the data value, for example "(1.17)", If
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uncensored data were not available, riondetect data were used.in calculations of averages at a
value of one-half the detection limit (DL/2}. The EPA recommends the use of the DLJ? value
for statistical manipylation of data when the percentage of nondetects in the data set is small and
uncensored data are not available (Ref. 46),

10.1.6  Independent Assessments and Appraisals

The environmental programs are-assessed by the Project Quality Department. They
evalnate compliance by performing surveillances and independent assessments of the
_environmental programs and generate assessment reports to track deficiencies and ‘corrective
- actions. The WSSRAP is also appraised routinely by extemal organizations including U.S.
Department of Energy (DOE} Headquarters and the DOE Oak Ridge Operations Office.. The
external audits assess compliance with applicable regulations, DOE Orders, and site plans and
procedures.  All assessment and appraisal repotis, deficiencies, and comective actions are
tracked using the Sits Wide Assessment Tracking System (SWATS). '

10.1.7  Subcontracted Off-Site Laboratories Programs
Subcontracted off-site Iaboratories that performed analyses used for the preparation of

this report use Contract Laboratory Program (CLP) methodotogies when applicable. For certain
analyses (such as radiochemical and wet chemistry} the laboratories are using EPA 600 (drinking

-water), BEPA %)) (radiochemical analysis of drinking water), or methods that are reviewed and .

approved by the Project Management Contractor (PMC) prior to analysis of each sample. Each

of the subcontracted off-site laboratories has submitted a site-specific Quality Assurance Project
Plan {(QAFJP) to the WSSRAP and controlled copies of their standard operating progedures.
The QAPjPs and SOPs are reviewed and approved by the PMC before any samples are shipped

10 the laboratory. Changes to the standard anatytical protocols or methodology are documented

in the controlled SOPs. All of the laboratories currently being used by the WSSRAP have had -

‘& preliminary assessment of their facilities to make sure that they have the capability to perform
work according to the specifications of their contracts. . Quality assurance assessments are
performed rowtinely to inspect the laboratory facilities and operations, to ensore that the
laborateties are performing analyses as specified in their contracts, and to check thaI WSSRAP
data documentation and records are being properly maintained,
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10.2 Applicable Standards

Applicable standards for environmental quality assurance include: (1) use of .the
_ appropriate analyticat and field measurement methodologies;. (2) collection and evaluation of -
quality control samples; (3) accuracy, precision, and completeness evaluations; and
{4) preservation and . security of all applicable documents .amd records pertinent to the
environmental monitoring programs. '

10.2.1  Analytical and Field Measurement Methodolagies

_ Analytical and field measurement methodologies used at the WSSRAP comply with
applicable standards required by the DOE, EPA, and the American Public Health Association.
Analytical methodologies used by subcontracted laboratories for envirenmental monitoring follow
the EFA CLP requirements {metal and organic methodologies) and the EFA drinking water and
radiochemical methudﬂldgies or methods that are reviewed and approved by the PMC prior to
analysis of each sample. Field measurement methodologies typically follow the American Public
Health Association Standard Methodologies for the Examination of Water anid Wastewater
(Ref. 47), '

10.2.2  Quality Control Samples

Quality control samples for environmental monitoring are collected in accordance with -
WSSRAP SOPs that specify the frequencies of quality control sample collection. Quality control
samples are-taken in accordance with guidelines in the EPA CLP (Ref. 29).

Descriptions of the QC samples collected at the WSSRAP are detailed in Table 10-1.
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TAEBLE 10-1 QC Sample Description

TYPE OF BLANK

DESCRIPTION

Water Blank {WE)

Monitors the purity of distilled water used for field bianks
and decontamination of sampling squipment. Water blanks

are collacted directly fram the distilled water resarvoir in the' |-

WSSRAP laboratory:.

Field Blank {FB}

- Monitors potential contaminants, such as dust or volatile

compounds, that may be introduced at the site of sample
collection. Figld bianks are collected in the field 2t the same
time of sample collection activities.

Equipment Blank {EB]

Monitars the effectiveness of decontamination procedures
used on non-dedicated sampling equipment. Equipment

Trip Blank (TE)

blanks include ringate and fitter blanks.

Monitors volatite organic compounds that may be introduced
during transportation or handling at the laboratory. Trip
blanks shall ba collected in the WSSRAP laboratory with
prapurgad distitled water.

Field Replicate [FR}

.Mummrs field ponditions that may affect the reproducibility
of samples collected from a given lecation. Fielg rerpllcsnas
are collacted in the figld at the sarmple location.

Blind Buaplicate

_lzharatory.

A duplicate that provides an unbiased measure of laboratory
precision. Blind duplicates are -additional aliquots of the
routine sampie taken in the fiel¢ and given &an slterad
identification code to conceal the samples identity from the

Matrix Spike* (MS}

Assesses matrix and accuracy of laboratory measuremants

-for a given matrix type. The results of this analysis and the . {-
routing sample are vsed €0 mmputa the percent recovery for |

each parameter.

Matrix Duplicate* {DU}

Assesses matrix and precision of laboratory measurements:
for inorganic parameters in a given matrix type. The results
of the matrix duplicate and tha routine sample are used to
compute the ralative percent diffsrence for each parameter. .

Miatrix Spike Duplicate® {MD}

- parametars.

Assessos matrix and precision of laboratory measurements
tor organic compounds. The matrix spike duplicate is spiked
in the same manner as the matrix spike sample. The rasults
of the matrix spike and matrix spike duplicate are used to
determine the relative percent differance for organic
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TABLE 10-1 QC Sample Description (Continuad)

TYPE OF ELANK DESCRIPTION

Secondary Duplicate {SD) A duplicate that compares the primary laboratory with a2
secondary laboratory, providing an additional check on tha
performance of the primary laboratory. The secondary
duplicate is an additional aliquot of the routine sample that
is sent to & secondary laboratory.

L)

& laboratory sample is split fram large volume samples.

10.2.3  Accuracy, Precision, and Completeness

At a minimum, the WSSRAP Data- Validation Group determines the analytical accuracy,
precision, and completeness of 10% of the environmental data collected. Data validation is
required under DOE Oxder 5400. 1.

10.2.4  Preservation and Security of Ilnmmenis and Remrds

Requirements for preservation and security of documents and records are specified in
DOE Order 5700.6C. All documenis pertinent to environmenial monitoring are preserved and
secured by the departments that produce them.

10.3 Quality Assurance Sample Results

The quality assurance program is assessed by analyzing quality control sample results and
comparing them to actual samples using the following methodology.

10.3.1 Duplieate Analyses Results

Two kinds of duplicate analyses were performed in 1995, matrix duplicates and
secondary duplicates. The matrx duplicate analyses were performed at subcontracted
Iaborataries from aliquots of griginal samples collected at the Weldon Spring site. A secondary
duplicate is an additional aliquot of the original sample split by the WSSRAP and -placed into
a separate container and seni to a secondary laboratory. Mairix duplicaies were used to assess
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" the precision of analyses and also to aid in evaluating the Iiomo’geneitjr of samples or analytical .

interferences of sample matrixes.

Generally, matrix duplicate samples were analyzed for the same parameters as the
original samples at the rate of approximately one for every 20 samples. Secondary duplicate
samples were collected in accordance with Procedure ES&H 4.1.4, which states that secondary
duplicates shall be coltected on a monthly basis, Typically, duplicate samples were anafyzed for

MOTe COMMmON parameters e.g.,  UTAnium,. nit_r(mnmatic compounds, inorganic anions, and

metals.

When matrix and secondary duplicate samples were available, the average relative percent
difference was calculated. This difference represents an estimate of precision. The equation
used (as specified in the USEPA-Contract Laboratory Program, Inorganic Scope of Work,
[Ref. 297) was: - | |

RPD = (8-DY((S+D)2)} x 100

"~ where § = the normal sample:
D = the duplicate analysis

The relative percent difference was calculated only for samples whose analytmal Tesults
exceeded five times the detection imit. '

Tabie 10-2 summarizes the data of calculated refative percent differences for groundwater
(inciuding springs) and surface water (including National Pollptant Discharge Elmination System

[NPDES]) samples for the parameters of sufficient data size to permit averaging. Both the

DOE/ORI21548-592, Rev, O 2H)
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TABLE 10-2 Summary of Calcuiaied Relative Parcent Differences

o GROUNDWATER ™ DUPLICATES SURFACE WATER®™ DUPLICATES
PARAMETER RPD%(¢) . COUNT NO.(e) RPD%{ e} COUNT Nﬂ.fol _
Alkalinity | 3.43 19 (d) 0.
Chloride 1.32 9 1.90. 18
Fluoride (d) 0 8.30 11
Nitrate-N 3.98 15 3.ie 10
Sulfat:e 2.56 14 1.63 } B
Calgium . 3.32 19 {d) 0
Barium 2.45 26 ) 0
Strantium 2.56 4 {d) 0
Lithium 1.86 8 id) 0
Arsenic | 5.08 5 idi 0
Chromium 5.66 3 {d) 0 -
Lead 2.90 5 () 0
Uranium, Total 12.81 24 7.60 22
{a) Groundwater samples include spring samples.
b} Surface water samples include NPRES samples.
{ci RPD = average relative percent difference.
dj Average RPD caould not be calgulated for these parameters.
{e) RPD sample populstion for each parameter.

matrix duplicates and the secondary dupiicates are summarized together, Parameters that were
not commonly analyzed for an/or were not contaminants of concern were not evaluated.

~ The results in Table 10-2 demonstrate that all average relative percent differcnces
calculated were within the 20% criterion as recommended in the CLP (Ref. 29 and 46). Asa
result duplicate samples analyses in 1995 were of acceptable quality.
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103.2.  Biank Sample Results Evaluation

.. Various types of blanks are collected by the WSSRAP to assess the conditions and/or
contaminants that may be present during sample collection and fransportation. These conditions
and contaminants are monitored by collecting samples to ensure routine samples are not being -
contaminated. Blank samples evaluate the:

. Environmental cund1tmns under wlm:h the samp]es (i.e., volatile analyses) were
shipped [tnp blanks).

. Ambient conditions in the field that may effect a sample durmg ccrllecuen
{field/trip blanks). :

. Effectiveness of the decontamination procedure for sampling equipment used to
collect samples (equipment blanks),

- Quality of water used fo decontaminate sampling equipment and/or assoss the
ambient conditions (distitled water hlanks] -

. Presence or absence of contamination potentially introduced throngh sample
preservation and/or sample containers.

Sections 10.3.2.1 through 14.3.2.4 discuss the sample blank analyses and the summary
of analytical results that were above the analytical detection limits. Field blank samples for
groundwater, surface water, spring and seep water, and NPDES water were evaluated together
as a set.

10.3.2.1 Trip Blank Evaluation, Trip blanks are collected to assess the impact of
sample collection and shipment on groundwater and surface water samples analyzed for volatile
organic compounds. Trip blanks are sent to the laboratory with each shipment of volatile
organic samples. '
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In 1995, five trip blanks were analyzed for volatils organic compounds. A low
concentration of acetone was detected in one sample. The acétone concentration found in this
sample was just above the detection limit and did not exceed the CLP criterion,

10.3.2.2 Field Blank Evaluation. Field blank samples are collected at monitoring
sites just prior to, or immediately after, actual samples are colleoted. The field blanks are-
collected to assess the ambient air conditions at the sample Yocations. They are analyzed for the
parameters being sampled which, therefore, are generally the parameters of concem, such-as
wranium, aniovs, metals, and nitroaromatics, ' '

In 1995, four field blanks were collected. Table 10-3 presents the ratio of detects to total

number of samples collected for each parameter haviag results above the detection limits. All

. of the contaminants found were low level (Jess than five times the detection limit);, therefore,
~ there is no impact on routine samples.

10,3.2.3 Equipment and Bailer Blank Evaluation, Bquipment and hailer blanks
are collected by rinsing decontaminated equipment and bailers with distilled water, and collecting
the rinse water, This procedure is used to determine the effectiveness of the decontamination
-process. At the WSSRAP, most of the groundwater samples are collected from dedicated
equipment, and surface water is collected by placing the sampie directly into a sample container;
therefore, no further discussion is presantf:d

10.3.2.4  Distilled Water Blank Evaluation, Water blank samples are collected
to evaluate the quality of the distilled water used to decontaminate samphng equipment and to
assess whether contaminants are present in the water used for field and trip blanks. Water blank
samples also serve as laboratory blanks. Generally, the water blanks were analyzad for
~ contaminants of concern and were collected at the same time as field blanks. In 1995, nine
water blanks were collected, Table [0-4 presents the ratio of detects to the total number of
samples collected for each parameter that had results above the detection limit.
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TABLE 10-3 Summary of Field Blank Parameter Resuls

NUMBER OF DETECTS/NUMBER EVALUATION Aﬂb ‘SUMMARY OF
PARAMETER OF ANALYSES DETECTS '
Nitroaromatics 0 out of ﬂ'iﬁ%] NIA
Chloride 0 out of 2 (0%) N/A
- Nitrate-N 1 out of 3 (34%]} 1 of 1 (100%). <2xDL
Sulfate 0 out of 3 {(%) NiA
Uranium; Total 0 out of 4 {0%) CNYA
Arsenic 0 out of 2 {10%) N/A
Barium . Q out of 2 0% MiA
Beryliium 0 put of 2'10%) N/A
Cadmium 0 out of 2 (0%) N/A
Chromium 0 out of 2 (0%) N/A
Lead 0 out-of 2 (0%} N/B
Lithium 0 out of 1 (0%} MFA
Mercury 0 out of 2 (0%] W EFY
Selenium 0 outof 2 (0%} N7A
Strantium 0 out of 2 (0%} MiA
Thatlium 1 out of 2 150%) A of 1{100%) 2xDL .
DL Detection limit; <2x = Less than two times: 2 x = two times

/A Mot applicable
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TABLE 10-4 Summary of Distiied Water Blank Parameter Resuits
 NUMBEROF
DETECTS/NUMBER OF EVALUATION AND _
PARAMETER ANALYSES. SUMMARY DF DETECTS
Ni.tmammaﬁcs . O-out of 9 {0%) MN/A .
Chloride 0 out of 4 (0%) N/A
Nitrate-N 1 out of 8 {13%) 1 of 1 {100%]) < 2xDL-
Sulfate 0 out of B {0%) N/A
Uranium, Total 3 outof 8 {38%) 2 of 2 (100%) <axDL
1 of 1 {100%) <5xDL
Arsenic - Q0 outof 6 {0%) M7A
Barium 1.0ut of 6 {17%] 1 of 1 {100%) >5xDL
. Beryllium Q gut of & 10%) MIA
Cadmium 0 put of & {0%) MN{A, .
Chromium 2 out of 6 {34%) 2 of 2 (100%) <2xDL
Lead 0 out of 6 (0%) N/A
| Lithium "~ 0 out of 5 4{1%) N/A
Mercury 0 out of 6 {ﬂ%i ' N/A |
Selenium 0 out of 8 0%} N/A
Strontium 0 out of 5 {0%) NFA
Thallium - 0 cut of & {0%)- N/A

DL = Detection limit; <2x = Less than two times; <5x = Jess than five times; >=5x = Greater than

five timsas
MiA = Nat applicable

10.4 1995 Data Validation Program Summary

Data validation programs at the WSSRAP involve reviewing and qualifying at least 10%

of the data collected during a calendar year. The information summarized below applies to all
WSSRAP data collected and is not limited to environmental monitoring data. The data points
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represetit the number of parameters analyzad (e.g., tuluenf:), not the numhe,r of physical analyses
.. performed {e.g., volatile organics analyses).

Table 10-5 ideatifies the qumber of quarnterly and total data pﬂiﬁts that were selected for
data validation, and indicates the percentage of those selected that were completed. Data poimts
presented in this table include all sample types.

Table 10-6 identifies validation qualifiers assigneﬂ io the selected data poinis as a result

of data validation, The WSSRAP validation technical review was performed in accordance with.

the U.8. EPA Contract Labgratory Program Data Statement of Work for Inorganics Ana!ysfx '

(Ref. 62), the U.S. EPA Contract Laboratory Program Statement of Work for Orgariic Analysis

(Ref. 63), and the Laboratory Data Velidation Guidelines for E‘vﬁiuanng Radionuclide Amalym L
(Ref. 64). To date, 98.6% of dati valldatmn has been mmplated Data pomts presented. in: this- - .

table include water sample types. only.

Table 10-7 identifies the a_w.'rem,ge accuracy and precision for all sample types including
environmental and waste management samples for anion, metdl, nitroaromatic, radiochemical,

and miscellaneous parameters, The accuracy values are based on the percent mcnvea'iés of the -

taboratory control samples; and the precision values are based on the relative percent dlfﬁﬁmﬁc:cs -

. between duplicates. The data population size associated with each’ accnracy and pi'emsmn \ralue _

is listed as "n." Daia points presented in this table mcluda water sample types only,

10.5 Inmhhuratm'y Cnmparisnn Program lets

This section summarizes the interlaboratory cumpamun pmgram data received fmm the

subcontracted laboratories. Data presented in this section are from three programs: (1):the
DOE quality assessment program, (2) the EPA. intercomparison radionuclide control program
and (3) the EPA organic and inorganic perfonnanne evaluation studles

The interlaboratory comparison programs are intended to a]luw participating laboratories
~ to analyze spiked control samples to verify and evaluate how their standard operating procedures
(SOPs) and quality assurance and guality control (QA/QC) programs are performing.,
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TABLE 10-5 WSSRAP Validation Summary for Calendar Year 1995

NO. OF DATA
POINTS .
NO. OF SELECTED NO. OF
DATA FOR . DATA
CALENDAR POINTS VALIDATION |- PEFIGENT POINTS PERCENT
QUARTER COLLECTED SELECTED | VALIDATED | VALDATED -
Quarter 1 7.068 514 8.7% 814 100.0%
Quarter 2 14,300 - 1,463 10.2% 1,463 100.0%
Cuarter 3 20,414 2,187 10.7% 2,187 1{]0._0%
Quarter 4 12,215 1,257 10.3% 1,182 84.0%
1995 Total 53,987 5,521 10.2% 6,446 98.6%
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TABLE 10-7 Laboratory Accuracy and Pracision S_ummarv for Calendar Year 1995

'LABORATORY ACCURACY LABORATORY -
_ PRECISION
PARAMETER : AVERAGE = | AVERAGE
(% REC.) n (RPD) n
ANIONS
Chioride -TY a4 | 12 43
Fluoride 97.2 47 2.5 47
Nitrate-N _ ' 100.5 71 0.8 68
Sulfate 98.8 48 1.2 48
METALS
Aluminum ; : o 23.5 79 5.4 | 76
Antimony ' 93.3 79 | 24 76
Arsenic : 57.0 138 2.1 136
Barium . 959 83 2.3 80
Beryllium : 1.0 79 2.0 76
Cadrnium | 102.9 84 1.2 81
Calcium ' - 1065 69 1.9 72
Chromium | 1000 1189 2.0 116
Cobalt 97.4 - 79 17 76
Lopper | ' 923 21 2.1 78
ron ' 101.2 79 13,2 76
Lead . - 974 137 | - 2 124
Lithium ' ' 99.8 . 73 2.2 76
‘Magnesium : ' _ 1006 . G52 3.y 72
| Manganese o 921.3 1 2.9 : 92
Mercury |- 98.6 " 98 22 | 85
'Molybdenum - es7 7 | 15 76
Nickel _ : 98.0 79 | . 102 76
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TABLE 10-7 Laboratory Accuracy and Pracision. Summary for Calendar Year 1995

(Continued) ‘
_ LABORATORY ACCURACY LABORATORY
PRECISION

PARAMETER . | AvERAGE - AVERAGE

{% REC.) n IRPD) n -
Potassium o 984 | 5 4.2 66
Setenium : 88.0 29 2.8 25 |
Silvar : 95.4 - 84 2.0 81
Sodium 915 g | 2.1 - 72
Thatlium 5 95.7 - .1 107 2.7 103
Vanadium B  9s8 | 79 13 76
Zine | 1008 ] 82 1.1 79
MISCELLANEOUS | ' o
Alkalinity | ss | s 200 | 3
Chemical Oxygen Demand 98.5 16 .| 30 | 1o
Cvanide, Amenable ' IB’G.Z 12 4.7 12
Total Suspended Solids ' 97.4 14 1.8 12
NITROAROMATICS ) '
1,3, B-Trinitrobenzans 63.6 - .- | 59 © 302 F.3
1,3-Dinitrobenzene | : 98,2 ' 59 . 8.0 . .45
2,4,6-TNT 565 | 72 44.4 46
2,4-DNT . 101.7 88 4.4 56
2,6-DNT 101.9 69 1.5 45
Mitrobenzensa ' 96.0 62 2.8 45
PESTICIDES/PCBS ' e
Arocior-1016 ' 1128 21 . 15 8
Aroclor-1221 112,82 | 21 2.5 ]
Arocior-1232 112.8 21 25 - B
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TABLE 10-7 Laboratory Accuracy and Pracision Summary for Calendar Year 1395

{Continued) . :
LABORATORY ACCURACY |  LABORATORY
PRECISION
PARAMETER AVERAGE | | Average |
' {% REC.) n (RPD) N
Arocior-1242 - 112.9 21 2.5 Ly
Aroclor-1248 108.5 % | a7 7
Araclor-1254 108.6 35 2.5 6
- Aroglor-1260 ' | 1123 23 2.5 6
 RADIOCHEMICAL B | | B
Gross Alpha 991 23 121 | 23
Gross Beta : 98.1 10 a0 | 1o
Lead-210 137.1 - 1 10.1 1
'Ra-226 89.7 76 100 | 28
Ra-228 ' 85.7 76 123 | 2%
Th-228 1005 | 68 M2 17
Th-230 102.1 133 . 16.5 64
Th-232 100.7 - 88 10.3 19
- Uraniumn, Total o 100.7 145 4.4 | 138
" Uranium-234 ' 105.7 37 . 7.4 17
Uranium-235 _ ) 102.4 34 0.7 4
Uranium-238 96.4 189 | 68 | 123
| SEMI-VOLATILES
1,2, 4-Trichicrobenzene ' 69.5 9 9.0 &
1.4-Dichigrabenzene : B85.8 . 9 9.0 &
2. 4-Dinitratolugne | 80.7 9 2.0 &
- 2-Chlorophsnol - 75h.6 3 - 0
4-Chioro-3-Meathyl Fheno 94.9 3 - 0 -
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TABLE 10-7 Laboratory Accuracy and Pracision Summary for Calendar Year 1995

{Continued}
LABORATORY ACCURACY LABORATORY
PRECISION
PARAMETER . AVERAGE ' AVERAGE
(% REC.} . n {RPD} n
4-Nitrophenal ' : 89.5 3§ - 0
Acenaphtheng. . 77 30 201 . ._ 18
ﬂcanaphﬁ‘uvieﬁe' ' ' 20.0 18 5.2 . - 18
Anthracens _ | 90.4 . ‘ 18 4.7 18
Benzo{alAnthracens 84.8 22 7.0 22
| BenzotalPyrene . | 87.8 22 58 | 22
Benzo{b)Fluoranttiens | 90.4 22 5.9 22
Benzoig,h,i}Perylene _ 82.8 1 8 55 | 18
Benzo!klFlucranthens o 89.¢ 22 82 .| 22
Chrysens - | 93.0 22 B7 23
‘ Dibenzoia, h)Anthracene 52.5 18 2.9 18
Fluoranthene . 94.0 18 80 18
' Fluorene | 88.5. 18 4.7 18
Indenoi1,2,3-cdiPyrens _ 79.8 22 56 . 32
M-Nitrusﬁndi-n-Pm pylamine . Fi7 . 2 9.0 h 6
Naphthalene ' 88.1 18 7.3 18
Pentach!orophenol 7h.1 3 -—- 4]
Phaenanthrene 90.6 | 18 5.2 18
Phenol | 75.0 3 — 0
Pyrene . 93.1 0 | 94 18
VOLATILES ' '
1.1-Dichloroathens 991 G o
Benzene : 106.2 & —
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TABLE 10-7 Laboratory Accuracv and Pramsmn Summaw for Calendar Year 1996

(Continued)
LABORATORY ACCURACY LABORATORY
PRECISION

PARAMETER : AVERAGE | AVERAGE

i% REC.) - n {RPD) n
Chlgrobenzeng 118.1 & -- 0
Toluene o 109.9 B - 0
Trichloroethene _' ' 111.9 6 - 0

Interlaboratory comparison program resuits presemied in this section do not impact any of tlie
analytical data used to prepare this report, but are discussed here to pmvide mformannn abnut
laberatories’ capabilities to perform ar.:mlmtﬁ analyses of spiked control samples.

Results of the DOE environmental measurement laboratory quality assessment program
‘are presented in Table 10-8. This table provides information on the parameter, matrix type,
laberatory name, DOE value, reported value, percent recovery, and performance. criteria
gvaluation..

Results of the BPA intercomparison radionuclide control program are presented in
Table 10-9. This table provides information on the parameter, matrix type, laboratory name,
date analyzed, EPA value, reported value, percent recovery, and comtrol limit evaluation.

Results of the EPA organic and inorganic performance evaluation program are not
~ presented in this section. However, this information is evaluated during the routine assessments
of each laboratory. Resukts of the 1995 performance evaluation samples have been revlewed
and no major problems with the results from these programs were observed.

DOEORSZL545-592, Rev. O 23
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TABLE 10-8 Summary of the DOE interlaboratory GComparison Program

_ DOE REPORTED PERCENT | EvALyaTION
PARAMETER {MATRIX) | LABORATORY | VALUE VALUE RECOVERY .
Uranium, 234 {soil) ACCU-Labs . 30.300 -23.000 78% A
Uranium, 238 {sail) ACCU-Labs 31,600 21.800 69% w
Uranium,total {soil) ACCU-Labs 2,500 2130 85% A
Urardum, total {soll} ACCU-Labs 2,460 1660 63% A
Uranivm, 234 (water) AGCU-t abs 0,373 0.276 1015% '_A
Uranium, total {(watar) ACCU-Labs 0,003 0.003 113% A
Gross alpha {water) ACCU-Labs 1340.000 |  1400.000 104% A
Gross bets {water) ACCU-Lahs 2,890 2.300 88% A -
Liranium, 234 {girl Barringer 0.059 0.030 51% N
Uranium, 234 {ain Barringer 0.052 0081 157% W
Uraniirn, 238 {air) Baringer | 0.002 0.029 1450% N
Uranium, 238 {ain Barringer’ 0.053 0,081 152% W
Uranium, total {air) Barringer .0.538 2,370 44 7% N
Urantum, total {alr) ‘Barrdnger 4300 §.8570 1523% W
Uranium, 2 34 (solf! Barringer 30,300 30.600 +00% A
Uranium, 234 {soil) Barringer 30.300 32.400 107% A
Uranium, 234 (soi Baninger . | 29.500 24,800 83% A
Liraniurm, 238 {soil} aa:ﬁngﬂr 31.800 29,800 949 A
Uiranium, 238 isoll} Barrirsger 31,800 ~ 31,800 100% ry
Uranium, 238 isoil} Barringer 30400 T Z24.600 o B1% A
Uranium, total {soil) Barminger " 2,500 2,460 98% A
Uranium, total {soil) Barringer 2,500 2.610 104% A
Uranium,total {soill Barringar _ 2.45(:} 1.990 B1% A
Umﬁium.zﬁ-ﬂ- {water} garringer . 0.306 0370 i 121% W
Uraniurn, 234 {water} Barringer 0.308 0,380 T 124% W
Uranium, 238 iwater} Barrnger .31 0.380 1 22% W
Uranium,238 twater) | Barringsr 0.311 0:370 119% W
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TABLE 10-8 Summary of the DOE Interdaboratery Cﬂmparigpn Program lCon'ﬁnuadi

DOE REPORTED PERCENT | EVALUATION
PARAMETER {MATRIX} LABORATORY VALUE VYALUE RECOVERY

Urshium,total {(water) | Barringer " 0.025 0.030 118% W
Uraniurn,total {water) Barringer - 0.025 0.030 120% W
-Uranium, 234 isoil} ES&E .- " 29.500 " 21.800 o 74% A
Uranium, 234 {scil) ES&E C 1 30.300 26,500 88% A
Uranium, 238 {scil) ESRE 30.400 21.200 70% A
Urarium, 238 {soil) ES&E ' 31.600 22.600 72% A
Uranium,tots! (sl ES&E 2,480 7860 | 104% A
Uraniuen,total (soil) ESSE 2.500 - 2.760 | . 90% A
Uranium, 234 (water} | ES&E 0.306 . 0,354 116% A
Uranium, 234 (water) | ES&E 1 0373 | 0340 |  91% A
Uranium,238 lwater) | ES&E 0,311 0.324 - 104% A
Uranium,total lwater} ES&E 0.026 Lo24a 117% W
Uranium;total (wates) | ES&E | o.003 0.003 98% A
Gross alpha {water} ES&E 13160000 | 793.000 61% W
Gross alpha {water) ES&E ' 1340.000 | 1460.000 109% A
Gross beta {water) ES&E 410.000 440,000 107% A
Gross heta (water] ESAE - 653.000 543.000 - 129% W
Uranium, total - {soil) Ecotek 2.500 1.970 79% A
Uranium, total (water) | Ecotek .1 o0.003 0.003 105% A
Gross alpha fwater) Ecotek 1340000 | 1320000 99% A
Grogs beta (water) Ecotek #53.000 642.000 28% A
Uranium, 234 {56il) Ganeral 20,300 27.500 . M% . A
Uranium, 234 {sail) General- 29,500 30.800 104% A
Uraréum, 238 {soil) General | 31.600 26.600 C 84% A -
Uranium, 238 {soil) General © 30.400 30,200 95% A -
Uranlum,234 {water] | General 0.373 0.300 80% W
Uranium, 234 fwatert | Generat | o086 0.345 113% A
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TABLE 10-8 Summary of the DOE Interlabnrafgw _Cnmparison Program {(Continusad)

DOE REPDRTED PERCENT E\'_w.’ﬂ&]"luﬂ'
PARAMETER (MATRIX) | LABORATORY | VALUE VALLUE RECOVERY -
Liranium, 238 {water) Gensaral 0311 .328 109% A
Uranium,total (waterl | General 0.003 0.005 173% N
Grusa.‘._alphai Iwrater| Genaral 1340.000 1756.000 131% | W
Grozs alpha (water} General 1310.000° 1210000 G2% A
Gross beta {(water) General - B53.000 898.000 . 138% W
Gross beta {water General 410,000 . 424.000 104% A
Uranium, 234 (water} Heritage 0.373 0310 g3% W
Uranlum,234 (soil EA ' 30.300 25,600 B5% - A
Uraniurn, 238 {soi) IEA 37,800 24.500 78% A
Uranium, 234 (water| IEA 0.373 0.425 114% A
Gross alpha {water) IEA $340.000 1510.000 113% &-
' Gross beta (water) IEA 653.000 645,000 99% A
Uranium.-234 {sail) Lockheed 30.300 24.3(3';(;.‘-* 80% A
Uranium, 234 {sail) Lockhaad ig.ﬁﬂﬂ 25.000 85% A
Liranium, 238 {soil) Lockheed 31.600 . |  26.000 79% A
Uranium, 228 {zoil) Lockhead 30400 23.@ BE% A
Uranium, total {soil) Lockheead 2.690 2.500 93% A
Urarium, 234 (waten) | Lockheed 0.373 0491 | 132% W
Urariwmn, 234 {water) Lackheed {306 Crand 131% W
Uraniurn, 238 {water) Lockheed 0.311 0,380 122% W
Gross alpha [water) Lackhead 1340.000 1@#0.00& B1% A
Gross alpha [water) Lockhsst 1310000 | 957.000 - 73% W
Grog= beta {water) Lackhesd £532.000 QD?.GDG 92% | A
Gross beta (watsr) Lockheed - 410.004 a732.000 $1% W
Uranium, 234 {soll) TMA/Noreal. 30.300 26.000 BE% A
Uranium, 238 tsoil) TMA/Noecal 31,800 26.300 83% A
Utanium, 238 {soil TMA/Noreal 30.400 23,300 77% A

DOEQRSI 1548592, Rev. 1

226




WELDOM SPRING SITE ENVIROMNMENTAL REPORT FOR CALENDAR YEAR 1825 . Bf2di26

TABLE 10-8 Summary of the DOE Intérlabbratuw Comparison Program {Continued)

) boOE REPORTED - PERCENT E‘-I"hl.lilfsmﬂ
PARAMETER (MATRIX) | LABORATORY | VALUE VALUE REGOVERY
Ursnium,total {scill .~ | TMA/Noreal | 2.460 1.380 © BB% A
Uranium, 234 (warter) TMA/MNoreal 0.273 0.385 103% A
Uranium,234 {water) TMA/MNorcal - 0.206 0.347 113% A
Uranium, 238 (watert | TMA/Noroat 0311 | - 0249 112% w
Gross alpha (water} ThAMNorcal 1340.000 1420000 110% A .
Grass alpha {water} ThtAMNorcsl 1310.000 1080.000 83% W
Gross beta (water} TMAMorcal 853.000 871.000 103% A
Gross beta twaten) TMA/Norcal 410000 | 379.000 2% w
Uranium, 234 (soill TMA/OR 30.300 25.800 85% A
Uranium, 238 {sail) TMAOR 31,600 22.300 71% A
Uranium total (soil) TMAOR 2.460 2,700 110% A
Uranium, 234 {waterd | TMAJOR 0.373 0.370 a98% A
Liranium, total {water) TMALOR | G025 0.028 112% A
Gross alpha {water) TMA/OR 1340000 | 1310.000 28% A
Gross sipha {water) | TMA/OR .1310.000 1210.000 920, A
Gross beta twater) TMA/OR - §53,000 912,000 140% W
Gross beta {water) TMA/OR 410,000 728.000 178% N
{a} A Agceptable
W Acceptable with warning
51 Mot acceptahle
Units for matrices: Air Baffiber
Soil Bakg
Water Bgi

DOEOR2154R-592, Rev, 0 ' ki




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1995 6/24/96

TAEBLE 10-9 Summary of EPA - EMSL interlaboratory Radionuclide Control Program

. . AVERAGE :
PARAMETER LABQRATQRY EPA EMSL | REPORTED | PERCENT | EPA*
IMATRIX} {DATE) VALUE VALUE .| RECOVERY | TAG

Gross Alpha (water) Accu-fab (01/85 5.0 5.7 o 114%

Gross Alpha (water) Accou-lab 0785 27.5 28.7 104%

Gross Beta (water) | Accu-lab 01495 50 | 63 126%

Gross Beta fwatert | Acou-lab 07/95 194 | 233 120%
Radium-226 twater) | Accu-lab 02/95 19.3 20.2 106%
Radium-226 (water} &ccu-lak 0695 14.8 16.5 111%
Radium-226 |water) Accu-lab 09/95 248 25.9 104 %
Radium-228 |water) Accu-lab 0295 20.0 14.4 2%
Radium-228 (water) | Accu-lab 06/95 15.0 14.0 93%
Radiurm-228 |water) Accu-lab 09/95 20.0 14.2 1%
Uranium,total {vwater) Accu-lab Q2795 255 20.8 82%
Uranium,total twater} | Accu-lab 0695 15,2 15.7 103%

Uranium, total Iwater! | Accu-lab 02/95 A5 30.8 101%

Grogs Alpha tair) Accu-lab 08/34% 25.0 .' 1.0 124%

Gross Bata {air) Accu-lab 08/95 86.6 86.3 100% _
Gross Alptia bwater) | ESRE 07/95 27.5 14.0 CB1% |
Gross Beta {water) ESKE 07/95 19.4 24.7 79%-

Uranium, total (water} | ES&E 02/95 191 | 40. 209% f
Uranium, total (water) | ES&E 06/95 1652 | 158 104%
Radium-226 {water) | ES&E 06/95 14.8 10.3 70% }
Radium-228 (water) ES&E 62/95 200 | - 35.0 175% t
Radium-228 {water) | ES&E 06/05 15.0 9.7 65%

-Gross Alpha (water} IEA $1/95 . 5.0 R 1 J 73%

Gross Beta fwater) | IEA 01/85 50 | 20 0%

. DOR/DOR/Z 1548 592, Rev. O _ 228
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&/24/08

TABLE 10-9 Summary of EPA - EMSL Intercomparison Radionuclide Controt Program

{Continued)
_ AVERAGE | .
PARAMETER LARORATORY EPA EMSL °| REPORTED | PERCENT | EPA®
(MATRIX} {DATE) VALUE VALUE | RECOVERY | TAG
Radium-226 (water) IEA 0295 25.6 24.1 95 %
Radium-226 (water] | IEA 08/85 14.8 152 | 103% _
Radium-228 (water) | IEA 02/95 20.0 are | 1maw t
Radium-228 (water) | IEA 06/95 16.0 14.5 96%
Uranium, total (water}) | IEA 02/95 26.5 23.3 91%
Uranium, totat (water) | IEA 0B/95 15.2 : 13.0 86%
Gross Alpha (water) | TMAJOR (1/95 5.0 4.7 94%
Gross Alpha (water) | TMA/OR 07/35 25.5 23.0 90%
Grass Alpha (water) TMAMOR 1045 51.2 25.8 hi{1% !
Gross Beta (water) TMA/OR 01195 B0 4.0 80%
Grose Beta (water) TMA/OR 07/95 19.4 14,0 72%
Gross Beta |water} TMA/OR 10/95 24.8 16.6 B7%
Uranium,total (weter] | TMA/OR 02/95 25,5 24,1 95%
Uranium,total {water] | TMA/OR 06/95 15.2 13.2 B7%
" Uranium, total {water] TMA/OR 09/495 305 29.8 © o OB%
‘Radium-226 {water) | TMA/OR 02/3% 18.1 16.9 | 38%
Radium-226 |water] TMA/OR O8/35 14.8 12.0° 1%
Radium-226 (water} | TMA/OR 09/95 24.8 23.3 4%
Radium-228 (water) | TMA/OR 02/95 20.0 18.8 44%
Radium-228 (water) | TMA/OR 06/95 15.0 15.2 101%.
| Radium-228 {waters | TMA/OR 06/95 15.0 15.2 101%
Radium-228 {water) .| TMA/OR 09/95 20.0 20.6 103%
Gross Alpha {air) TMA/OR 08/95 25,0 26,2 105%
| Gross Beta ain TMA/OR 08/95 86.6 835  96%

DOEORZIHE-5T, Rev. O
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Gl24/96

TABLE 10-9 Summary of EPA - EM_SL Intercomparisen Radicnuclide Control Program

Note:

EMSL = Environmental Measurements and Standards Laboratory

(Continued) :
AVERAGE -

PARAMETER LABORATORY EPA EMSL | REPORTED PERCENT EPA*

(MATRIX} (DATE) VALUE VALUE RECOVERY TAG
Grﬁss Alpha lwater} Quanterra 01/95 b.G 5.0 100%
Gross Alpha (water) Cuarterra 07/95 27.5 23.b 86%
Gross Beta hwater| Quanterra 01/9% 5.0 5.0 O 100%
Gross Beta (water) Quanterra 07/95 9.4 17.8 92%.
Uranium, total {wafar] Quantarra 02/95 25.5 24.6 96%

“Uranium, total {(water] | Quanterra Q8/85 15.2 14.6 96%
Radium-226 |water} Quanterra 02/05 18.1 15.7 82%...
Redium-226 (water) | Quanterra 06/95 14.8 8.93 60%
Radium-228 (water) Quanterra 02/95 20.0 18.3 21%

| Radium-228 (watent | Guanterra 06/95 16.0 176 ] 117%
Uraniumn,total iwater} | Quanterra 06/95 15.2 14,6 - 96%
Radium-226 (water) Quanterra _0.2;"95 19.1 1 5.?. 82%
Radium-226 {water) Cuanterra 06/95 14.8 8,93 B80%
Raeium-228 (water) CQuantserra 0:2/95 20.0 18.3 % -
Radium-228 {warer] Quanterra 06195 15.0 1786 C117%

. EPA control limits are based on thres normalized standard deviations sbove and belovy the

known value.

t Above the EPA control limit

i Below the EPA comtrol limit

DOE/QRSZ] F48-552, Ray, U
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WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1225 . ‘B/24{88

11 SPECIAL STUDIES

This section highlights significant activities and efforts at the Weldon Spring Site
Remedial Action Project that support and assist in the implementation of environrmental
protection policies. In addition, short térm environmental studies are described that support
" regulatory requirements not spacxfi-:a]ly covered by U.S. Department "of Bnergy (DOE)
‘Order $400.1 or that wers not planned in the Emvironmental Momitoring PIt:m (Ref. 42).

11.1 Special Studies

The special studies described in this subsection are short-term or one-time studies that
support regulatory requifements not specifically covered by DOE 5400.1 or that were nel
planned in the Environmental Moritoring Plan (Ref, 42).

11.1.1  Off-Site Migration of Uranium in Storm Water

_ In an effort to determine whether site activities have cavsed an increase in the off-site
migration of uranium in storm water at the three major NPDES outfalls (NP-0002, NP-(003 and
NP-0005), the data for the years 1987 through 1994 were meviewed and corfected where
required, for several factors. The corrections were for precipitation, watershed areas and runoff '
coefficients and are outlined in the We!dﬂn Spring Site. Environmental Report for Calendar Year.
1994 (Ref. 66)

- T-hese data have been updated by the inclusion of 1995 data. The 1995 data do not
require correction. The annual precipitation and total annval mass of uranium for the years 1987
through 1995 are plotted in Figure 11-1, Rigure 11-2 and Figure 11-3. The mass, precipitation,
and mass per inch of precipitation is shown in Table 11-1. ' '

Storm Water Qutfall NP-0002

QOutfall NP-0002 is downstream of Frog Pond and receives runoff from the eastern
section of the chemical plant where most of the building dismantlement took place. Figure 11-1
indicates that the uranium migrating off site initiaily decreased, then increased with the
beginning of building dismantlement in 1992. Uranium migration decreased in 1994 when

DOEFORS21545 502, Rev. D 231
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WELDON SPRING SITE ENVIRONMENTAL REFORT FOR CALENDAR YEAR.1995 BI24708

TABLE 11-1 Mass of Uranium Di'scharged from NPDES Storm Water Outfalls -

YEAR 1987 1988 [ 1989 | 19890 | 1821 | 1992 [ 1993 | 1994 1995

{PPT) tinches) 358 | 3391 2851 461 | 368 | 334 { a7 | 347 | 222
NP-0002 (k) a2 25 22 33 32 4] BE 36 20.6

Massfinch of PPFT {kpiin) 117 074 | 077 1 073 | 0.87 | 1.23 T.21 1.03 0.52

NFO003 {kg) 362 | 176 { as {177 |-73 | 75 | 183 | a8 | 128
Mass/inch of PPT tkgid | 1011 | 519 ] 123§ 039 | 198 | 225 ] 298 | 1.41 | o.az

NP-D005 (kg JB Z8 1h 25 27 16 3 12 5.0
Mass/inch of PFT (kgrinl | 1.06 | 077 { 053 | 066 | 0.73 | 048 | 057 | 034 | 042

FFT Frecipitation

corrective. measures were taken and boilding dismantlement was finally completed. The figure
also indicates that the uranium mass is proportiondl to the precipitation. The mass migrating
off site per inch of precipitation was calcnlated and can be seen to initially decrease and then

somewhat increase with the beginning of building dismantlemens in 1992 (Table 11-1). With
the completion of building dismantlement in 1994, the mass per inch of precipitation decreased

slightly.  Mass per inch of precipitation decreased sharply during 1993. Because th